




lUe- 

(YciiyroL 

Vorpi-~| 



lihrarlan 




ON 


THE HISTORY 



(n\piER I. 

« 

m Tllfc A>NUIOM AMMALS IK orNFIl^l, Mlfll A SHOUT Af« 
(01 NT OF THt JHklL ARrHRAkT ( USSFS 01 AKKFllULS 
MHMIb, ANU (IKllllt 'FllFb. 

(I ) great characteristic ot the \ast assemlilnge of 
aminals to i^hich wt dtvote th1^*vohimi, w the total 
absi IH i oi interna* ^ hence* tin ir hardest jiarts are 
il^a)s external, «mi( 1 t^ie ilfuseleb arc usually attached 
t( the iindci 'idc oi the substance \fhich foriiib the 
co\ trine, of the aiiiiual The body ib aleeajs tlivided 
into rinjs or Iransstfst joints^ from which circum- 
stance natnraiSts haM agreed to caU ^heiji annulose, 
01 linked animals. This nanleis pecuhrjy^apidicable, 
since it cxprcbses a inarj^cd elistiiiction from buch as 
have an internal skeleton, analogou* to (hat of man, 
and tlicneje* called verlebiate (urtebrata). ^ Wc need 
not, in this place, touch furthe*r upbn the internal 
btrueture of thebe cicatureb , but eee shall notice those 
cxteniak peculiarities which ^re mobt ob\ious, and there- 
fore most likely to be understood by tlic generality of 
our readpra. So tliverfcified, indc*ed, are the (jifferent 
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groups of this immense assemblage, or sub-kingdom of 
the animal world, that it is impossible to assign to them 
any other character, as a whole, than that just men« 
tioned. 

* (2.) Th^re are, however, cerUiin prominent pecu- 

liarities, Wonging to annulose animals, w'hich deser e 
the* attention of every reader. The Ann ulosa contain 
both the most ^fitclligent and the minutest objects in 
the animal oreation ; for, excepting the Infumria, there 
are none sinallbr ; and among winged insects wc find 
those with the most highly developed instificts. It 
certainly appearti strange* that beings whose form so 
widely differs from that of man, should neverthe- 
less nftke a much rearer approach to his intellec- 
tual superiority *^thj . any of the virtebrate animals. 
Not •one of the latte , it? fact, can la* compared, in this 
respect, with the lK*e or the ant. Insects, again, are re- 
markable for their, tenacity of life. It is a well known 
iuct, that in proiy)rtion to. the complexity of animal 
structure, so docs its sense of pain increase, and its 
capability to support injury diminish. Now as insects, 
fron* su])plying food to so many others, are more <le- 
fencelcss and. expose^!' than vertebrate animals, so do we 
find that they are pnrticularlyeV’T^acious of life; we con- 
clude tiierefore, that their Oi^amsation, although perfect 
in itself, is*mi^h less complicated than in animals of a 
larger si/e. lieing thus exj^sed to so many casualties, 
they are gifted with great activity and powers of locomo- 
tion. 'riijy command two of the elements, and soine- 
tiines a^»t^frdr for all inhabit the earth as much as the 
air, and |everal are likewise aquatic. 

‘ (3.) Th^ typical examples of the Anmilosa are pro- 

vided wjtli two Of fourwdiigs, and with six feet; but in 
receding from* this perfection, nature proceeds by the 
most graduated steps. At first, if the wings disappear, 
w^find tliem compensate!^ for by an additional number 
of feet, as in spiders and crabs. On tracing the chain 
further, we see these latter members gradually disapjiear. 
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until, on arriving at tho furthest limits of the cla^, there 
is nothing to remind us of the typical annulose strtfcture 
but a long slender body, pointed at botb ends, like the 
common earth-worm, moving about by the action of the 
circular rings or joints (often very obscure), df, wliich it 
il composed. Some of the remote Annulom externally 
resemble shellfish, and live in the water; others "^are 
parasitic, like the Cirrkipedm, or, liUe the worms, are 
dm»titute pf limbs; while another large group, in addition 
to the most ecf^ntric shapes, differ froin all the preced- 
ing by having red blood, and by living either in the ocean 
or in moist earth. All these, howeviT widely they differ 
from the pre-eminent types of this assemblage, are clearly 
formed upon the same general inUdel : jtheir body is rli- 
vided into joints, more or less conspicuous, nor do tliey 
differ more among themselves than do tltc various classes 
of the vertebrate circle. Annulose animals are mjj only 
the most diminutive in siae of all creeping things, 1>ut 
they arc, beyond all companson, more numerous than 
the vertebrate class. ,When we consider the surprising 
habits of the insect world in general, the high develop- 
ment of instinct which is found among whole famWes, 
the activity of motion, the,J>eauty*^d*f fbrm, and the re- 
splendent colours vi4)ic1i nature has so lavishly bestowed 
upon these pigmy creafliresf'we cannot for a moment 
hesitate to place them next in the scale ofVreation to the 
vertebrate animals, a statio.i which we shall presently 
show they are entitled to hold on other and more weighty 
considerations. > 

(4 ) Independent, however, of the foregoingchai'acter^ 
which stamp a peculiarity oipon the insect wot;|d, there 
is yet another nearly as important, whieh orally sepu- ' 
rates them. This is found in the extraordinary meta- 
morphosis, or change of form, which ail tAe typical, and 
some of the idierrant, groups undergo previous to arriving 
at their perfect state. The only other animals in crea- 
tion which are known to participate in this character are 
the frogs, among the reptiles, and these are the most im- 
B 2 
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perfect. of all vertebrate animalr. The raetamorphoBis 
of insects, however, has been invested with so much im. 
portance by s6mc writers, that we shall hereafter return 
to it more fully, when treating of those divisions in 
which it fs'inoBt strikingly developed. 

(5.) Tlie rank of the Annulomy in the great cirtfle 
of* the animal creation, has more than once been ad- 
verted to in our former volumes; they are inferior 
only to the vertebrate animals in being, as a whole, 
less highly organised, or rather by having a less com- 
plicated structure. These distinctions, on the other 
hand^ place them far above the three other great di- 
visions of animals* namely, the Testacm, the Radiata, 
and tfie Arriia.^ Thftr superiority over these is so self- 
evident, that it seems impossible to conceive how any 
naturalist who takes nn :re for his guide, could think of 
placijj;ig the headless ai a almost inanimate oyster higher 
^in^the scale of cnentioirthan the bee and the ant, lie- 
cause the former happens to have a heart, while the 
latter have none. This outrage upon natural clas- 
sification is one of the many instances which result 
from making internal structure the sole basis of scien- 
tific arraiiggmeftt. * *lt has^ originated, not from the 
legitimate use, but the abuse* of ourMncrcased acquaint- 
ance with internal struefilre. • There are professors of 
comparative itnatomy, able but mistaken men, who are 
now striving to overthrows all received notions on na- 
tural affinities, and to substitute in their room certain 
dogmas qf tlkdr owm, founded on minute peculiarities 
^of intt‘rtaLSl structure which they hold superior to all 
others. , Against those siieculativc inodes of classification 
* w'e have frequently been obliged to enter our protest: 
it tends to render that which nature has made plain to 
every one, edhiprehensible to none but the closet pro- 
fessor. It increases rather than lessens the difficulties 
i^hich already beset the iStudy of zoology, and renders 
it a dry, repulsive study of bones and muscles. In rc- 
fereive to that theory, more particularly, which places' 
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the shellfish above injects, vre may strengthen what 
we have here said by the sentiments of others ^^hose 
writings have exhibited entomology in its^nost attractive 
garb. *^What unsophisticated mind, not entangled in 
the trammels of system^ when it surveys the industry, 
the various proceedings, and the almost ittiraculous 
works of insects, — the waxen palaces of the bee,*tlie 
paper cottages of the wasp and hornet^ fhe crowded me- 
tropolis of die white ants, the arts, the mani|facturcR, the 
stra^ageiifs of other insects, the assocfiations and labours 
for the common good of those which are gregarious, wiU 
not at once conclude that tlifey must lie a superior race 
to the slug, the snail, and others, whicti Jive only to eat 
and propagate their kind!''* ^^ain, it has hacn well 
observed that thft station which any •particular group 
of animals bolds in the scale oi creation must be judged 
of, not by a fancied and often forced reseinbluiicc to the 
human structure as the only standapl, but according to 
the ingenuity displayed iu dieir organisation, and th< 
variety of effects which may depend on it.t The most 
careless observer, indeed, is well aware tliat many of the 
vertebrate animals are far inferior to insects, Ixi^i in 
their instincts and the complex ity» of /heir structure. 

(6.) The vei/ebratej* and the anniilose divisions 
being thus the two most p erfect classes in the animal 
kingdom, it necessarily results that die)* follow and 
blend into each other. accordingly find, that the 

two circles touch at those points where the eel- shaped 
fishes come into contact with the Annelidcuy or red- 
blooded worms ; the afliiiity f>f these grou|fi} l^ing now 
so universally admitted, ^that we need not ''defend the 
theory of their union. On the other ]\^nd, thiEI AnnuUmi 
are connected to tlie Rad'mta by means of the barna- 
cles, whose long stems, rendered pliable by innumerable 
articulations, at once place them within the definition 


* Kirby and Hpcnce, Introduction to Entomology. iv> •Vi*, 
t Hor. Eiit. SOS, 
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of annulofse animals, while in m^ny other respects they 
show.such a strong affinity to the radiated class (Ra^ 
diata). "I'o utfderstand the perfection of structure in 
any given group, we must always draw our definition 
of tltat group from its pre-eminent types ; but, if we 
wish to kftow how it blends into other groups, the ab- 
errant examples, or such as are furthest removed from 
the typical structvre, must be alone regarded. No ani- 
mals can be piore unlike each other than a monkey and 
a butterfly, each of which are the types of their own 
class ; but when we look to an eel (Mjj/sine) without 
eyes or fins, or even a firfh skeleton, we can have no 
great difficulty in oomparing it with the leech or the 
earth-worm : the in fi.ct, is the last of the ver- 

tebrate circle, wMle the Annclidnfi are the first which 
present themselves, o. the Vertehrata, and en- 

tering the Anmilom, 

(7.) Our next jriuestion, regarding the primary 
MVjsjoNs of the annulose animals, is not so easily dis- 
posed. Were wc to lay l)efore the reader all the con- 
flicting opinions that have been promulgated on this 
subj^t, w^e fear, even did our space admit of such de- 
tails, we should }yobalily perjdex and certainly weary 
him. It lias been customary j indeed, for autliors to 
state the reasons which may lead them to reject the 
theories of oIIkts ; and this, to a certain extent, is both 
necessary and useful. But ir^thc present case, it would 
lead to much discussion, that it must «from necessity 
be avoided. Our object is, not to criticise the opinions 
of other^ Ubt make good, so far as we can, our own 
theory iipofl the natural arra^ement of all animals. 
SThe plan,\herefo^e, which we nave hitherto pursued in 
other clasBes*will be continued to this : and the results 
must be our a)X)logy for rejecting all fonner arrange- 
ments of the Arinuhm. We shall therefore first in- 
timiye what appear to be^the five great divisions or 
classes of the insect world, and then ]>ouit out their 
analogies to all other animals. The AnneUdea, as already 
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intimated, constitute oge : they are all aquatic, ivorm- 
like animals, known by having usually red instead oi' yrhite 
blood; while tlieir bodies, from being^articulated, at 
once prevent them from l)eing confounded either with 
the slug-like Moltusea or the Polypes. Tl%»next great 
division which shows an evident resemblance tb the last, 
is the intestinal worms ; being of the most simple stauc- 
ture, but the greatest part of which «Khibit, although 
but faintly, the aitnulose jointed body, wjiich at once 
decides mat their structure is truly annulose. The 
types of these are chiefly composed of the Ttvmo'idea 
of C'uvier, but there are several other forms among the 
Evtozoa of Uudolplii, which will ultimately be referred 
to this type, an assemblage whic]^ appears to uswin very 
great contusion. * The third aberraiiB^ division is dis- 
tinguished from the two last^ by having five piyr of 
feet, branching olF into articulated fringed cirrhi : these 
are the Cirrhipedee, or barnacles. It was rescrvtiU for 
a countryman of our owii^ Mr. Tnompson, to make 
known the extraordinary fact, that these animals undergo 
a metamorphosis ; a (tiscovery which at once removes all 
doubt on their natural station. These appear ^ us 
the three great aberrant groups af th(; Annulum. The 
general reatler wUl havij^a very good ide'a of them, by 
looking to an earth-wurm as an example of the Jnne- 
lidee; a tape- worm as representing tlwj class Vermea ; 
and a barnacle as represeTi^ting that of the Cirrhipedes. 
These three clssses unite themselves, in all probability, 
into a circle of their own ; for it is a remarkable fact, 
that Cuvier places the Cirrhlpedes immeiWktejy conti- 
guous to the Annelides, j^hereby tacitly confirming die 
position we have so frequently advanq^d, thai^ there is & 
tendency in all aberrant groups to unite into one circle. 
Leaving, however, these imperfect AnMulosa, we next 
come to those whose liodies are provided with distinctly 
formed .legs and jointed feet, and of whose annnlose 
structure ^ere can be no doubt. These, we consider, 
after the example of Aristotle and Litmieus, as naturally 
B 4 i * 
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arranged under two great groups or classes ; the first 
comprisihg the Aptera, or wingless insects^ further dis- 
tinguished by iijodergoing that particular inetan]ioq3ho&i8 
which tends to give an increased number of legs to the 
perfect insect. The second is the Ptilota of the phi- 
losopher Stagira, or the winged insects, whose ineta*- 
morphosis' tends to give wings to the adult. These we 
place as the typitxil and the sub-typical groups of the 
Annulom, '(bus it may be said that in a leech, a tape- 
worm, a barnacle, if spider, and a butterfly, we" have the 
respective types of the five great divisions of annulose 
animals, in the order here tnentioned. 

(8.) Our next proposition is, that this assemblage or 
sub-kin^doin (equal in^rank totho vertebrated division) 
forms a circle of . .y more or less complete, the only 
hiatus being in that part .which intervenes between the 
Annelidvs and the rtHota, It will be seen, however, 
that«this hiatus is o^f no great consequence in reference 
to our present purpose ; liecause as the Annelidtw come 
next to fishes, and there is no otlier break in the chain 
from them to the Ptihtn, we estalJlish the series of the 
five readily suppose an intervening form 

yet undiscovered among the thousands that still remain 
unknown, w'hi'ch may unite the aqu''tic Annelides to 
the aquatic Nenropteniy the most aberrant class of the 
Ptilota, Coiiimoiicing, then, with the Annelides^ the 
resemblance Ix^tweeii the earth-wonns and many of the 
Vemies is sufficient to satisfy the ordinary observer of 
tlieir close resepiblance ; while the fact of Lamarck 
having h<^d ko hesitation in placing them together, on 
account of their general similarity of structure, will 
have due weight with the scientific naturalist. So little 
is yet known of the genuine annulose Vermes, that it 
would be preiiikture to say in w'hat manner they are 
connected to the CArrhipedes; but tlie precise station of 
thesQ latter in the circle o^ the Anntihsa is rendered 
certain: — first by their forming the passage to the 
Madiata^ and, secondly, by their absolute union to the 
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Crustacea, This latter affinity brings us at once into 
the great class of Apteral which we quit hy meanH of 
the dipterous order^ the only one of its^divisions where 
the perfect insect is provided ivith wings: this order^ in 
fact, connects the Aptera with the typical thss of Pti* 
lita, the drst division of which is the Hymenoptn'a, 
We have now arrived among four.winged insects, iind^ 
after following the chain of connection from the Hymeno^ 
ptm to ^the Hemiptera and the Lamdophra, pass, hy 
the latter, to the Neuroptera, I'lie cirde of tlie Ptihta 
is closed by the Coleoptera^ and thus the Neuropfmi, hy 
standing at the furthest extremity, comes nearest to the 
Annelides, or that point from whence we began. With- 
out attempting, for the'^presenl^ to comlxit the many 
objections which ii tirst view of this tlioory, so different 
from all received arrangements;; might easily suggest, we 
must crave the patience of our entomological renders 
for a short time, until, hy seeing ithe result in ad its 
hearings and ramifications^ the whole theory ht'comes 
understood. 

(9.) Assembling these primary groups of the Amiu^ 
hsa in a tabular form, we shall at once perccivst^that 
they turn out to he repiresentatlites »uf .the five great 
divisions of the vcrtchrate circle. 


Analogies of the Annvlosa to the Vertebra ta. 


Classes of the 
Junuiosa. 

Analogici. 

Classes of the 
I’ct ti'brata. 

Aptf.ra. 

r Destitute of wingH ami rrawling^l 
t feet highly devclo^d, and walk. 3 

^tMURUPEDS. 

Ptilota. 

Furnished with wings, and fly. 

fttRns ' 

Annbliokh. 

Body excessively lengthened. 


Verves. 

TThc roost im|>erf«rtly organised} 
4 of their reificctive circles i dcs-> 
t titute of teeth. 

Ampiiiuianb. 

ClRRHlPEnSB. 

f Body covered with hard plates or \ 
i scales. 3 

FiaHE.<i. 


Among all the different arrangements that have yet ap- 
peared of the annulose animals, there is not one which 
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attempts to establish any sort o^ relationship between 
them* arid the Vertebrata. This has originated from 
two causes : — firstly^ from considering the Annulosa as 
an isolated group, whose divisions were not subject to 
any general br comprehensive principles ; and secondly, 
from adopting as tlie basis of their arrangement a prid-* 
cipli; of classification which, as will be tdiown in the 
sequel, appears absolutely artificial. Vague, therefore, 
as one or two of the above analogies may ap])ear, it is 
yet some satisfaction to see how strong and singularly 
beautiful they are in others. Of all insects, for instance, 
none are so perfectly organised for walking as the Jp. 
tera, since here wd* find the centipede, the lulm, and 
many dther creatures, :vho8e Idgs may be almost termeil 
innumerable. •uadrii^Hfcls, which they thus re- 

present, are precisely in^the same position, since they 
are the most perfect walkers of all the Vertebrata. The 
fouf-winged insectr. forming the class Ftihta, and at 
the head of which stand the butterflies, may tnily be 
called the birds of armulose aniniajs, which they furtlier 
represent by the feathery down with vrhich their wings 
are covered and the brilliant colours with which both 
are ornamented* Thd Vesemhjance lK»tween the serpents 
and the Aniu’lides will be admitted rby every one not 
blinded by system ; for who that looks upon an earth- 
worm will ribt 15e reminded of a snake ? The least or- 
gan isi'd of all thuAnnuiom ar*' the intestinal vrorms, some 
of which are so low^ in the scale that ao articulations 
of their boijy cen be discerned. In this imperfection 
they resttfi^tAe the amphibians, the most imperfect of 
the Vertef/rata, and where tb^? naked skin entirely 
^mprotected.. Lastly, the Cirrhipedes, without hav- 
ing the least resemblance in external form to fishes, 
nevertheless re&mble them in having tlie body covered 
with hard plates, and always living in tlte water. 
Th^ are only the most pr/>minent analogies, but they 
are such as will strike a common ol)8erver ; and however 
they may be extended hereafter, are at least sufficient to 



TYPICAL OROUPfl OF THK ANMC^LOSA. 11 

show a mutual relatitnshsp between these two great 
divisions of animals hitherto undiscovered. ' • 

(10.) 3efore taking leave of these analogies, it will be 
as well to make a few additional observations relative to 
the two typical groups. As we wish to me^difficulties 
lither than to avoid them, we may here anticipate an 
objection that may be urged against the theory of* the 
Ptilota being the pre-eminently typical*group of the An- 
nuhh>^a. If, it may be argued, the annular rings of which 
their liody is qpm posed be the chief characteristic of in- 
sects, then it would reasonably follow, that those which 
have the greatest number of these riiiga are the most ty- 
pical. The consequence of this admlksion would lie, that 
the Aptera(sit the head of %'hich stands the iVdidfe^ would 
become the most fypical Annuhm, Tiiis theory appears 
to receive additional support fl^m the fact tliat the Apm 
tern in our table stand in a parallel line of analogyjo the 
quadrupeds, which, in many other res|)ect8,they certainly 
rqiresent. The Ptilota, or^vingwl insects, having fewer 
segments to their bqfiy, thus become the sub-typical 
group, holding the same rank among Annuhna as birds 
do among Vertebrata, These arguments, which an«er- 
tainly entitled to much coqsideraAdn, Ibr a long time ex- 
cited strong doubts in oA mind as to which of these we 
should apply the XeY\x\Hypical, On the other hand, if 
we embrace the received opinion that rffetabiorphosis is 
the great characteristic o& these animals, then the dif- 
ficulty is solvech since this peculiarity is only seen in its 
full development among the Ptilota, which ^would thus 
liecome pre^reminently typical.* Besides, in al^the groiyis 
of the animal kingdom which we have invcstigqfed,— and 
our readers are now aware that the number^is not small,* 
—we have invariably found that the most perfect ani- 
mals, that is, those whose organisation (ft* instincts were 
most superior, were invariably the tyjnmU In this way 
Vertehrata are superior to Armulosa, quadrupeds to bitds, 
the Quadrumana and the Immsorett to the Ftirfe and the 
Raptores, and so on. When, therefore, we ^nd this 



NATURAL ARRANGEMENT OF INSECTS. 

t 

principle so general, we have every reason to believe it 
must 4)e 'also true in the present instance. What person, 
in fact, whether naturalist or not, who knows any thing 
of the bee or the ant, would ever think of classing them 
• as inferior the scale of creation to a spider, a wood- 
louse, or *a scorpion ? Now the group which contains 
the* two highly-gifted families is that of Ptilota, which 
we consequently ^i^fer is the typical class of theJn/iu/oaa* 
This questiop, after all, is purely speculative, for whether 
wc reverse ouf' oHginal position, and adopt the op- 
posite opinion before mentioned, it will have no effect 
whatever in altering that progression of affinity which 
results from analysis. Affinities must be traced in de- 
tail, aihl therefore analysis is *ilie only sure road which 
the investigator of i natural system slmuld venture 
upondn his first adva icesf Analogies must be discovered 
after : they are, indeed, indispensable, but they are not 
to shpersede the fa<:ts resulting from analysis. It will 
frequently happen that from ignorance, eitlier of habits or 
structure, we are at one time unabl<> to trace the analogies 
of two groups, which subsequent information has proved 
to Imr analogous. 

(11.) The analogies now shown to exist between the 
primary groups of the vertelkate animals, and those 
in which we have distributed tlsu* Anvuloaa, leads to se- 
veral conclusions, not at first apparent, yet intimately 
bearing on several questions ^f the highest importance. 
In the first place, presuming this exposition is correct, 
we arrive at a definite conclusion on the rank or value 
of the gcoups thus brought into comparison. Those, 
indeed, o^ the VerU]brata ha^e been long ago settled, 
^ot only by fhe oommon consent of the most eminent 
modern zoologists, but by the searching analysis to which 
they have bechi submitted in our former volumes. 
We know, moreover, that as the Annuhsa form one of 
the*primary divisions of t\\fi animal kingdom, dts con- 
tents cannot be correctly distributed, unless they cor- 
respond^ in some measure, with the contents of the 
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vertebrate circle. Without this there could be no 
mutual relationship, no harmony of parts ; and aU that 
has been written on the analogies of tli^animal creation 
would fall to the ground. Either the natural arrange- 
ment of the Annulosa coincides with thdSa principles « 
^hich regulate the variation of the Vertehrtta and all 
other animals, or we must adopt the preposterous sup- 
position that they have been formed upon a totally 
diffennt plan. Now this idea, iinproba^e in itself, is 
falsified *l)y tlie comparison we havcfjust laid before the 
reader. It therefore follows, tliat no arrangement of 
the Annulosa can, by any possibility,^ be a natural one, 
unless it developes analogies to tire Vertvbrata ecpially 
strong with those we Itave jusji stated. We® are not 
now speaking of the details, for an aifangement may he 
substantially true in its outlines, — it may evenhe.bused 
on the foundation of truth, and yet may be defective 
or erroneous in some parts of its ^perstructurt? fThis, 
however, is an after-con8i<|eration. The primary groujfk, 
still less the general principles, will never l)e affected 
by such inaccuracies ; and in the meantime we get what 
is of the highest importance to the philosophic zoologist 
— a definite notion on the value thqse groups employed 
in the comparison, git^ups which have been acknow- 
ledged by all writers, but upon whose value not any two 
have hitherto agreed. The CrM«ffirca,<or<nstance, were 
considered by the father of entomology as an order 
equivalent in sralue to tlie Coleoptera. But (’uvier, at- 
taching an undue importance, as he i^equently did, to 
these animals, breatliing by % different stV of, organs to 
winged insects, made t^m into a class. This innbva- 
tion WHS soon followed up by anothtM*, and tainarck on 
similar grounds elevated the spiders to the same rank. 
This mistaken principle, once sauctionad by such names, 
induced almost every succeeding author to make fresh 
classes and orders; until ^ the apterous insects, one of 
the most natural in the whole animal kingdom, have at 
length been thrown unto the greatest confusion : all the 
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leading and natural divisiong hay.e been frittered away^ 
and almost every writer brings out a new arrangement^ 
founded upontnothing better than arbitrary opinion. 
Now it is quite obvious^ that if entomologists had 
I looked lieyohd those animals more immediately studied, 
little or nothing of Uiis confusion would have ariseA*. 
They would have discovered that the CrvMaom by no 
means constitutetka class, for then there would have been 
six classes aipoiig the while the Vertebrata had 

but five, ft appears to us, in short, tlpit the ranfe of 
groujis can only Yye determined by analogical comparison, 
a process which implies a much more general acquaint- 
ance with zoology than is usually l)cstowed upon it by 
those wvio merely study '^f its branches. What 
faith or dependdlice con ! possibly lit? placed on the 
opinions of an entoinohi^ist, wdio proceeded to make 
an arrangement of the arinulose division, founded eii- 
tirel) lipon his knoyledge of such only as are possessed 
df wdngs ? Taken alistractedl}^, such an arrangement car- 
ries upon its face the certainty of error. And yet more 
than one of those systems for the AnmiUnta^ which have 
obtained some degree of notoriety, have every a{)pear- 
ance of being the otfsptbig of such partial and contracted 
views. We liope not to l)emii)aken in this ; we desire 
to do ample justice to the zcal*and ability of all who 
have gone before* us in the path we are now pursuing ; 
but it is absolutely necessary ^o inculcate, in the rising 
generation, sound principles of studying ^nature, and to 
comliat the idea {hat liecause an entomologist is emi- 
nent in bi8**own walk, he is therefore competent to 
jud{^e of tiiose laws which regulate the whole of the 
wiimal crc&tion, of which he is only acquainted with 
a small part 

(12.) Anothef inference to be drawn from the fore- 
going table is scarcely of less importance than that we 
have«just mentioned. As tjie primary groups of the 
Annnloita are thus found to represent those of the Ver^ 
tebrata, it follows, as a necessary consequence, that they 
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equally represent all o^er groups, large or small, which 
agree in having analogies with the vertebrate series. 
This is one of the consequences of the ]§w of universal 
representation, which, while it saves a ivorld of expla- 
natory details, reduces all the variations of tinimal forms 
tl one and the same uniform law\ One such tible as the 
last, if correctly drawn up, does away with the necessity 
of testing th^ Annulma by comparing* them witli any 
other circular group ; although such additional compa- 
risons wdUld certainly tend very mu(h to elucidate the 
subject, and confirm the correctness of our theory. Tlie 
reader of our former volumel will perfectly understand 
this when he remembers that in each o{ tliose secondary 
divisions of the Vertebratw, named in our table, there is 
found representattons of those in which the entire class 
is first divided; so that the diflbrent races of quadrqpeds 
have their counterparts in the different races of birds, 
of fish, and so on. Hence, if one is^correct, the dtliers, 
theoretically, must be correct also. The student, witlf 
our former volumes before fiiin, is thus enabled to trace 
the analogies of the Annulom through the whole of the 
vertebrate circle.* But he iiet*d not stop even herc.^ If 
the basis of an arrangement is iiiitaral^ it will stand any 
test; we shall, tlv^'eforej devote one more paragraph to 
the analogies of the aniuilose animals, and then proceed 
to treat them in further detail. So many curious points 
of coincidence will thus copie to light, that we trust the 
general reader, ^lo less than the professed entomologist, 
will feel interested in our exposition. 

(13.) Few classes of animUs can be ma^^lifferent 
than insects and shellfish^ Yet if our proposition, that 
each foruis a circular group, is true, t^eii it wfll necessa-* 
rily follow that the contents of one represent the^contents 
of the other. How far this is really tiie case w'ill b<' 
juilged of by the following table and the explanations 
which ^llow : — 

• S(‘« the Treatltc on MALaroLooY, or Shellf and Sbpllflth, wh# re the 
analmie* they bear tu the vertebrate animaU and to Che AnnMhta are 
itatsdatch. il. p.49. 
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Analogies of the Annvlosac^c the Testaoea. 

Analogical Characters, 


Annulusa, 


Testacea. 


PriLOTA. t « 

APTiCttA. 

CittRIlIPCDlSi. ' 

Vermss. 

ANN'ELinea.* 


r Prc-minently typical; heail dia-^ 
-< tinct, with long iintt*nna.‘ or ten- > 
C tacula. 3 

i Sub-typical; head indUtinct, often 1 
confounded with the thorax* 


•tinct, often 1 
d thorax* or f 
; antenna* i 
anting. j 


1 altogether wanting. 

("•or tcntacuia often wanting, 
r Mouth mirrutinded with long ten-^ 
) tacula or arms ; xoft parts off 
/ tin* body generally protected by | 
C a shell. O 

rThe most simple in their organ. ) 
1 isatioi) ; iinlfed ; without limbs f 
3 * of any sort^ destitute of bran.f 
C chfa*. 3 

rDihk of the belly j’dattenod* and^ 
^ ,, often performing the office of aV 


Gshteropoda. 

Dithyra. 

Crpdalopuoa. 

Parrrcuymata. 

Nudibranciiu. 


The* high developiut t of the head and of the anteimic 
are^r.ot the least renurkable characters of the Ptihtay or 
^typical insects ; while, at the same time, it is all but 
universal in the Ciastcropoftn to find the head distinct, 
and the tentacula, representing antenine, more or less 
developed. The reverse of this, however, takes place 
in fue apterous inserts {Aptera)^ and the bivalve shell- 
fish {Dithyra^ : ^he w'hole of^the spiders and scorpions 
are familiar examples, setting liside thfe crabs, where the 
whole hody^ at ^ first sight appears turned into a head, 
without, however, its limits being at all defined. The 
Dithyra y or bivalve shellfi^, are absolutely headless, 
and live, like their prototypes, entirely by suction. The 
analogies between the bprnacles {Cirrhipedos) and the 
cuttlefish '^Cephalopoda) are even more striking to an 
^ordinary observer than the fofmer instances. Both have 
the mouth surroiinded by long flexible arms, with which 
they seize their prey and convey it to their mouth, placed^ 
like thatof the radiated animals, in the centre ;an^n both 
are numerous animals whose Ixxly is protected 07 shells. 
The strong analogy, as was formerly observed*,* between 
the Parenchyfunta and the annulose Vermes has induced 


• Malacology, p. 5SL 
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all writers, to Uend the^i together, even to this day; the 
one being the most imperfect of all the Tastavea, ad the 
other is of the Annuloita. Leaving thesi^, we arrive at 
the annulose Anneltdes and the testaceous Kudibmnchia. 
Even a naturalist, looking to the outvrard appgarance of 
tlfese creatures, might readily be deceived in mistaking 
one for the other: their b^es, generally naked, *are 
often ornamented with tufts of plumed^ or branched np. 
pendages,^ assuming the ast)ect of horns, filaments, or 
tentacula; thej^are in truth the very* prototypes of each 
other. No wonder, therefore^ that Uie older naturalists, 
and even Linnieus, mixed them together, since the fact 
of one having red and the other whife blood was not in 
those days, considered of nfbch coiua^q ucpce. 1 1 is seldom 
that analogies, so*striking as Uiese, run through all the 
component parts of two series o^aniinals ; for it generally 
happens that some are much more remote or obscure^han 
others. The completeness, therefore, •of this comparfson,, 
is an additional evidence indavour of our theory on the 
primary types of the gnnulose circle. Leaving the ty. 
pical groups the present, we shall now take a rapid 
glance at the three aberrant classes belonging to diis 
division of animals. ** • . 

(14.) The genefal characters of the Annglidks, or at 
least of the animals arranged by M.Savigii^ in tliis group, 
may be tlius stated. 'J^hey are soft, worm-ltke animals, 
mostly aquatic cither iiabed, or protected by an ex- 
ternal shelly or {fgglutinated tube. The body is wrinkled 
transversely, or composed of annular segments. Their 
forms arc very singular, and many are oriiarite|itl*d witji 
beautiful colours, but those fade almost irn^icdiately 
after death. Their body being annular, brings them 
within the circle of the Annuhm ; but their blood is 
red; they have usually one or more hearts, and, with 
very few exceptions, are destitute of a distinct head: 
the sexev, moreover, are not always separate, but the 
majority are hermaphrodites. They are without any 
articulated members for locomotion; although^ some 


• Hor. Ent. S80. 
G 
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possess pTocesses or setfc^ whioh can be protruded or 
witUUrawn at pleasure, placed on each side of the 
body, which ferve the animal as feet The construc- 
tion of thg moudi is excessively variable. In some 
{Nereidiii\ it is lengthened into a proboscis furnished 
with jaws : in the SerpuHdof, or worm-shells, which 
have a testaceous covering, there is an appearance of 
two lips ; whlle*in the leeches (Jlirudinido!), there is 
a prehensile cayit]^, supplied with parts whic)^ perform 
the office of jaws. The vertical movsinents of these 
parts, which so eminently distinguish vertebrate anU 
inals, is still observable in many of the Annelides; but 
what jiarticularly distinguishes the two groups from 
each other, is tb^ nei ua sys&m of these worms, which, 
according to Cuvier a iid Savigny, is longitudinal, double, 
and ‘knotted, or ganglioAic, like that of insects. In the 
leeches, this similitude extends to the same number of 
« ganglions/ The connection of this group with the FcWe- 
hrata and annulose animals has been before demonstrated. 
We shall, however, in this place, £ite the opinion of Mr. 
MacLeay, who writes as follow s ; That the AmielideB^ 

thdb lying betweeij^the two most perfect forms in 
zoology, should be so infcrioi; in the senses and powers 
of locomotion to both, is certilinly sufprising but, on 
further refl^ctipn, we shall ceasS to think this anomalous, 
and may in some measure even expect that the vital 
powers of these beings ought to be influenced by tlie 
circumstance, that Nature in them is leaving one plan of 
constructian, ib order to.adopt another which is totally 
tUflbren\.« 

(15.)«The affinity betwefn these animals and the 
fishes, through fihe medium of Gastrobrawhusy is thus 
stated by our ^author. ‘*The common leech is a red- 
blooded aquatic animal, which swims, like die lam- 
preys, in an undulatory motion. Like those animals, 
it^as a circulation composed of veins and^arteries: 
it breathes, like them, by two rows of hole^ which 


• Hor. £nt.S78. 
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commEnicate with bmnchial poucheg. The mouth 
is still surrounded by a lip proper for suction/ and 
contains three maxillie,— one answerin|; to the soli- 
tsry upper tooth of the GaBtrobrani^m, aiv| the other 
to the lateral teeth of its tongue. Theses maxillw 
Kk minute, compressed, and serrated with very sipall 
teeth. The. affinity of the leech to Jhe cyclostomous 
fishes seems to have been first perceived by Linmeus, 
as appeaiA by the place which he ^axf> fb his genus 
Mtfxine. When, moreover, we find their habits to be 
so similar, it may be said that nothing more is wanted 
to complete the resemblance, than, tblat the wrinkled 
membranaceous skeleton of AmmovastuB sbould^in the 
leech, be suppose^] to form the fnve1«|>e of the M'hole 
animal.*' Our author, nevertheless, remarks, that a 
great alteration, however, has now taken place in* the 
internal structure, notwithstanding the above ver}wavi* 
dent affinities." That the Anneliftes, on the other# 
hand, approach to true irfhects, through the medium 
of the Ncreidfc, or •sea. worms, is highly probable. 
These latter arc more complicated in their structure 
than any others, from possessing;# head, antennie, and 
blackish points resembling^ eyes : tbe^e eyes, however, 
are so imperfect, fhat Latreille coinparcs them to the 
rudimentary ocelli visibfe in caterpillan^ ai 4 l otlier in- 
sect larvip. From the Nercfda?, moreover, agreeing in 
certain particulars, re1ating*to their organs of reproduc- 
tion, with the J^yrmpada, Mr. MacLeay considers that 
there is an affinity between them. He obser/es^ If to 
these considerations be added their veriniculA* motion, 
the form and disposition df their feet, — the tWo last of, 
which are sometimes, as in Nerein maryarifw.m, trans- 
formed into filiform appendages, exactly similar to those 
which terminate the body of ^yertX Myriapoda, — wc can 
have no doubt," concludes our author, of our hav^g 
at length* reached truly the dhnulose animals, which are 
white-blooded, and are externally articulated." * All 


* Hor« Ent. p.S8S. 
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these relations indeed exists and yet may be accounted 
for hpon the simple principle, that the Nereid/B, in their 
own circle, represent the Myriapoda, but without having 
any affinity to them. As we have had no opportunity 
of studying these animals, we shall depart somewhat 
from our usual practice, and, instead of venturing upon 
any arrangement of our own, shall here lay before the 
reader the views entertained of their natural classifi- 
cation by others. . e 

(ifi.) Cuvier, who first discriminattel tliis class by 
the liable of Fern ii sany ronye, has arranged them into 
three orders, founded upon tlieir different modes of 
respiration. These are named 7'ubiroles, Dorgibranches, 
and Abranchfis,^ Th- first have thep branchiie in the 
form of a plume of eathers, attached to the head or 
to the anterior part of fne body; which latter is always 
prtjt^'cted by a tubular sheath. The second have the 
» branchite disposed^ on the sides of the Ixidy, where they 
assume the form of little ratnified branches, tufts, plates, 
or tuliercles : the greatest number live in the mud or 
freely swim in the ocean ; but some few inliabit tubes, 
likb the former divi^on.^ The third class comprehends 
such as have* no^ apparent bie^nchia*, and which respire 
from the surface of the skiu,^ or, as It is supposed, by 
interior cavities. The greatest part of these animals 
live at the liottom of the sea, but a few reside in humid 
ground, like the earth-wdrm. The learned Savigny 
divides the AnmMcn into five orderrf, three of whidi 
are furniKhed 'with tho^e bristly appendages on the 
sides of the body which perform the office of feet, and 
which ace wanting in the other two,* Lamarck's ar- 
rangement K>f the AnnelidfH is founded upon the facts 
disclosed by ^avigny. He divides the whole group 
under the tliree following orders : — 1. Annelidea apodeB, 
or^ footless Anneiideg ; 2. Annelides antennies, or such 


• Mentioned in Hor,r Entomoiogictp^ p. S81. The recent arrangement 
of MarLeay, hereafter noticed, sooinit to be precisely the same as SaTigny's 
~ at lealt, in t^c primary divisions. 
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as are furnished with^antennic ; 3, Annelides seden* 
taireSf or such as are fixed to odier substances. • 
(17*) T)ie arrangement of Milne Edwards is tfie 
most recent ; and, althoi^h leading to no general re- 
sults connected with the other classes of the^^nnvhmy 
n&y here be inserted, as disclosing some important 
facts relative to structure, which may hereafter be 
turned to good account : although, u^re no general 
priticiples^are aimed at, we seldom notice these isolated 
arrangements. • * * 

(18.) The author in qi^stion divides the Anne^ 
Udf s into two groups : — 1. The ANNjJiiinEs Apodes, 
or footless Annelides ; and, 2. The* Ankeijdes Cue- 
TOPODEs, which are assifHed in •their locomotfbn by 
set* placed upon* jiediform tuliercles. The former, or 
Annelioks Apodes, are very mferior in point of num- 
bers to die latter, and are distinguislied by having a 
sucker at bodi their extremities. Wiey constitute two 
families ; viz. the Hirudinislfe, or leeches, the body of 
which is wholly unfurnished with appendages, and 
these form two tribes ; the AUmnnideSy in which die 
oral sucker is but of one piece, and is separated fiom 
the body by a constriction, — its^rifioe b^ing evidently 
longitudinal. H^e he pkces the genus PonUdtdella, the 
species of which are nati^'s of the ocean, and attach them- 
selves chiefly to the cbondropterygeous fiShe^, as the rays 
and sharks ; and Piscicola,wfh\ch inhabits fresh waters, 
and frequents cftiqis and tench. The second tribe are 
the Bdelleoldesy in w'hich the sucker conaists^of several 
pieces, and is scarcely separate from the Vgs4 of the 
body. It has its apertufe transverse, formjpg, as it 
were, two lips, the interior of which is dr^wn hack.* 
This tribe contains BdeUa, Hirudo, Erpobdella, Ne^ 
phelys, &c. — the most celebrated of whffih is the medi- 
cinal leech (^Hirudo), They are all inhabitants of fresh 
water, and, some die almost instandy on lieing whh- 
drawn from it, whilst others will live out of it for a 
considerable time. Many of them are great enemies to 
0 3 
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the earth-worm (Lnm6ricus) ; j^hilst they themselves 
are preyed on by birds^ fishes^ and the aquatic larve of 
hexapod insecta. The second family, or BrancheUio^ 
mdcPy which have the body furnished above with a 
double series of membranous foliaceous appendages is 
formed by the single genus BraneheUimt, the t^mciltl 
species of which attaches itself to the Torpedo in the 
Mediterranean. ** 

(!{).) The second large division of the group, th 
Annklider CH*i^:Tdpoi>ER, is considerably the most nu 
merouH, and may be further separated into two ^uL 
divisions ; viz. the Anneliden Cpphaioh'anvJiue, or Tahi 
coles, anrl the AnAelides Mesobrunchice, The former 
are wittiout a head, q^es, or "maxillie, and the body is 
terminated antenor' . by a mouth. It is'usually furnished 
with appendages, uie whole or the majority of which 
are collected in front. It is also supplied witlt hooked 
or ^ulated set®, which emanate from petliform tuber- 
''clcs,and which enable them cto ascend or desct‘nd within 
their tubes. The majority can neither swim nor walk ; 
and those which crawl upon the ground do - o Ky the 
aid«of their tentacula. These animals a.vvays reside in 
tubes, which fU'e afBiiiHl to o^hcr substances, and which 
but few quit. Lamarck styled them sedentary, from 
this circumstance; but very inaAy which he . rranged in 
this divisioif, fit)m the animal lieing imperfectly known, 
have, with the progress of research, lH*en discovered to 
belong to the gasteropodous molliisks, as MaijUis, Tcr- 
metns, Dentull*m, Siliqmria, Ike . . the habitations of 
many of animals are, coiip^quentiy, very simi- 

lar to thqse of the latter. The impervious nature of 
* their tubular residences required that their 'respiratory 
apparatus should be collected at its oridcc ; and we 
therefore thus find their structure accommodating itself 
to their natural economy. Several of these creatures 
are*gregarious, and their tubes then assume very much 
the appearance of honeycombs. The animals them- 
selves are elongate and vermiform. They consist of 
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several families ; viz. the SerpuUda, the AmphUritidaf 
and tile Tarttbelliddjp, %ec. : the latter reside in ^i^ht 
tubes, which are buried in the sand or concealed beneath 
stones. The AmphitritidtB are readily recognised by the 
golden setfc, arranged like the teeth of a co«}b, at their 
autc'iir extremity. I'he tube of the SerpuMte is cal- 
rc .us and convoluted ; and the anterior extremity of 
th-Mr body is ornamented with a coroi)|9t of appendages 
resi iubling plumes disposed in the shape of a funnel. 
'I'hey euiftaiii many genera, as Serpula^ ifabella, Her^ 
7/iv/fa, ^ riinaria, &c. 

’I1ie ^AisoBnA^cliIas, which con. 

s**iiue the secoou subdivision of the jinnelidea ChetiH 
; are distinguished the body exteniling ^beyond 
the oral aperture* and it is usually tentiinated by a dis* 
tinct head, frequently furnisher) with eyes and maxille ; 
and they have either no appendages, or these are placed 
along the whole course of the body. ^Thcy are septfsated 
into three families ; viz. the Terricokti^ the Armivolesf 
and the IC nan ten, or Ceplmlota, The first of these have 
no dermal apiiendages ; and have neither a very distinct 
antenme, nor maxilla! ; their body is eWin. 
dr' .itu.iuated at both extrmities, and furni^ed 
. ral * \% of 8et|p, which serve them instead of 
I and they live either in humid earth, or in the 
mi . 'ihc Lumbrirun, or earth-woim,«i8 the best 
l.m.mn example of this ggoup, w^hich consists of three 
lib* - the Tkal^inmmenitiije, ihe Lumbricidm^ and the 
The first contains the genera Thalamma 
and Stermpsh ; the second, Vtf'/tf, Tubife^ ^id Lumhri- 
cun j and the third contains Clymene; whiclf fist mafkes 
an approach to the TubScoles, on ac^uut of* its fragile 
tulx!, formed of grains of sand and partiSles of shells, 
although its structural [>ecuUarities agree better with 
this family. 

(21.^ The second famlljr^ the Arenicoles, consisting 
of the genera Arenicola and Chetoptara, have many 
cliaracters in common with the preceding : these have, 
0 4 
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however, their branchiie placed ^only on the middle of 
the l)ody. Their structure is more simple than that of 
the Errantes,^Ui which, through the medium of the 
ArioidWj consisting of the genera Cirratulua, Ophelia, 
Arwia, they form the passage. They inhabit the 
sands of Ale ocean, at the depth of one or two feet ; and 
they betray their retreat by the small convoluted threads 
of sand formed Sm the surface. Fishermen make great 
use of them to bait their hooks ; and, when caught, they 
stain the fingers wKh a yellow liquid. , 

(22.) The third and last family, the Errnntes, is the 
largest of all ; they form several tribes, and consist of 
a multitude of gcn&ra. They arc the most highly or- 
ganised^of the whole this gvoup ; having a very dis. 
tinct head, furnish^ % ilh antenna, 6yes, and almost 
always a protractile proboscis armed with maxille: 
each ring of their body bears a pair of feet, the structure 
of wftich varies considerably, — sometimes placed on the 
Sjack ami the belly, — and each, consisting of two tubercles ; 
yet l)oth are occasionally united, and their extremity is 
furnished with a pencil of set«. When the feet are 
united, and form but one organ, they are generally fur- 
nished with a pair, of*^ eirrhi, qr fleshy filiform append- 
ages, at the base of which t^e branchite are seated. 
The setic thcmselvea, which decorate the feet, are usu- 
ally rigid anil retractile, and they then serve for loco- 
motion and the defence of animal; but they are 
also often very long and flexible, and oannot then be 
withdrawn into jhe body, but cover it like a dense fur. 
They wa|k had swim well ; but usually dwell beneath 
stohes, am6ng shells, or buriec^ in the sand. A mucus 
that exud^ from jhein, frequently forms around them 
a sort of tubular case, which they inhabit, but which is 
of a less compact and solid structure than that observed 
in the Tubicolcs,\ and besides, the animal has the power 
of quitting it to seek its foo^ and prey. Tbey«are all 
marine animals. We will briefly enumerate the tribes 
they constitute, and the more conspicuous genera. 

(23.) * Thore without cirrhi at base of their feet 
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form two tribes^ each consisting of a single genus, Pe* 
repatea and Campontia, Those which have their* feet 
furnished with cirrhi, are the Nereid ^hich are very 
abundant upon our coasts. They have a slender elon- 
gate body, their legs are furnished with tulS^les, and 
the proboscis is armed wdth twb very strong mandibles. 
They comprise many genera; viz. Glgcera, Nephtya, 
Aiciope, Ncreia, Syllia, Phyllia, Heaioni^ &c. The Eu- 
KioiD.E resemble the latter in their j^enerai form ; but 
their feet are ^irnished with long nlaments springing 
from one stem, like the teeth of a comb. They com- 
prise the genera (Emne and Aglauros which have eight 
mandibles, and conceal the head lienea*lh the first segment 
of the . body : Lyridiee aihl Leofk're h^vc seven* man- 
dibles, with the head free and porroct ; and further, i>«o- 
patra, Euvwey &c. The AMPHfxoMiDAS are those whose 
branchiae are very complicated, — being tufted orranjl^se, 
—and they are spread all over the bdUy. They have no ^ 
maxillae. The genera thoy consist of are Hi pome, 
Euphroayne, Amphymma, Chloe'fa, And, lastly, the 
ApnnoviTWJRy which are the most conspicuous of all : 
their body is oval, and fringed with long srtir glittenng 
with the most brilliant metallic sjSendouf ; their back is 
furnished with lai^e mcirduanous plates like elytra, dis. 
posed alternately, and hidden Ix^neath an arch of fur 
formed by a dense multitude of hairs, wRich*spriiig, like 
the before-mentioned setccj^rom the feet of the animal, 
and are placed •alternately as far as the twenty-fifth 
pair. They comprise Sigalion^ PalmyrapAph^odita, &c. 
Polynoe fclosely approaches the Aphroditoi in^ljph’ struc- 
ture, but the latter arc dettitute of setic. — 23.) 

W.E. Sh.] 

(24.) Mr. MacLeay's is the last arrangemeht of the 
Annelides we shall notice : his definition of the whole 
class and of the chief groups will here be given in 
nearly his own words. These animals, he ohser^s, 
difibr from true (or rather typical) Annvloaa, in being 
hermaphrodite, and in general red-bloodad. T|^ey are 
soft, vermiform animals, of an ar^ticulatcfl structure, 
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and whidi form die immediate connection between auch 
vertebrate animals as AmphioafU9 and Myaiim among 
fish, and sucho annulose animals as Porwephahi9i and 
other white-blooded Vermes as have the sexes distinct. 
He divided the whole into five principal groups:-— 
1. The iVereidina, or such as are free, having a distinct 
head, provided either with eyes, or antennw, or with 
both. 2. SeriKLlina, the animals of which are se- 
dentary, destitute of a head, but provided with eyes or 
antenna\ These tWo are considered the, typical groups, 
and are distinguished by having their body provided 
with distinct fVet. 3. 'i^he Lumbricina are animals 
without eyes or antennse, having the body setigerous 
for locomotion, and ^he articulations distinct. 4. The 
Neniertina, whfch ‘ aquatic animals, without eyes or 
autennie, die body nol> externally setigerous, and the 
articulations indistinct. 5. and lasdy, the Hirudina 
are*^animals provided generally with eyes, but not with 
‘ anteniiffi : the body is not externally setigerous, but the 
articulations are distinct* To these definitions Mr. 
MacLcay has added the following observations on three 
of rthese groups, which are too valuable to be omitted. 
The Nereidina he cOiVsiders ^s the most perfect in their 
structure of all the class, as they ^)osscbs numerous 
organs, and have a distinct liead, which is generally 
provided widi ^yes and antenna; : some of them, after 
the manner of the Serpnlini^ inhabit tubes, which tubes 
are membranaceous, and formed by a transudation from 
their body ; but in general the Nereidina are naked, 
and the^ ate always agile animals, freely moving about 
in searclji of their prey. Iijl general appearance they 
* are wonderfully Jike centipedes. 2. The Serpulina of 
our author are sedentary animals, without eyes or an- 
tenna : they Lve in tubes, which are either a natural 
transudation of their body, of a membranaceous or cal- 
cafeous substance, or their tubes are semifactitious^or, in 
other words, composed of an agglutination of particles of 
sand, or othei; small substances. The calcareous nature 
of the tube in some SerpuUna is very advantageous for 
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Uieir preservation in agfosail atate. 8. The Nmtertinu 
are white-blooded wormB, like some of the Hiruiim^ 
or leeches : in this group, however, the ^aracter of ar- 
ticulation becomes most indistinct. Rudolphi has placed 
Gordius along with Nemertes ; and if Glf^ius goes 
iftto the group of Nemertina, it is possible that luUtria 
may also. Nemerteo Borlam is a long black sea- worm, 
which is said to suck shelliiBh ; and^&ie articulations 
of its body become visible when it is contr^iu^ted.* 

(25.) ftespes;ting the Vermes, or anntilose worms, all 
we can state in this place is matter rather of opinion than 
of investigation. In a former volumet, we have felt no 
hesitation in considering a large portion of Cuvier's Pa- 
renchymnta as belonging fo the ckiss of Tvstaced. We 
have been led to tliis determination from the analogy of 
Guilding's genus Herpu to that of Planaria; and from 
the latter animals crawling upon a disk-shaped belly, per- 
fectly like the Nudibranehia, or th^ dories and tritons, 
all of w'hich are universally aonsidered as ndikedMolluHHi, 
On the other hand, we should be disposed to place 
among the true Vermes ail those in which the body, 
from being cylindrical, presents no vestige of a disk. 
Probably the greater pa^t^ of th^ *l^nlozog> of Rudolphi 
come under this«head ; •they all live and propagate in 
the interior of others, and they are so various that al- 
most every animal has its own particullr (ftirasite. In 
some of these, particularly in the order Nematoidea, 
there are no pefceptible joints, but the external skin is 
striated transversely: but as we ascend higher in the 
scale, these incipient indications of the anifhjpse stnje- 
ture disappear, and the bfdy, as in the whol^ family of 
the Tisnioldm, or tape-worms, is composed, as (Cuvier* 
justly says, of joints more or less distinct!/ marked ; 
the whole l^ing terminated at one extretAity by a square 
head, hollowed by four small suckers, while the other 
is attenuated to a narrow point. True it is, that lg>th 

* Note on the AmndUm ; Annsis of KaCurat Hiitory» No. xiit p. 385i 

t Melacolei^, p.97. 
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Rudolph! and Cuvier place the latter among the Paren^ 
chynmtay simply because the body has slight indications 
of viscera ; but tbe distinction is too vague^ and we are 
by no means disjiosed to adopt the views of arrange- 
ment proposed by these two eminent zoologists. Of all 
the true Vernmy the Filaria is perhaps the most simple, 
and the genus J^tpnia the most complicated. It has 
been said by sonfe writer, that the tape-worm should 
more property be considered a compound animal ; since, 
if the true headlbe severed from the body j- another would 
spring up in its place : this may possibly be true, but it is 
doubtful, and the^fact does not touch the case in question ; 
the remaining portfon is still divided into segments or 
dattene^l rings, aqd the** ’dmal,1o all intents and pur]>oses, 
is annulose. That bet so simply constructed, are in- 
timately related to the Ahmlides^ may be inferred from 
the foct that most authors include the Gordim, or hair- 
-worm, with the latter, and the Filaria, or Guinea worm, 
with the former, or the Nrmnto’idca, This pest of hot 
climates is said to be very common, particularly on the 
African coast, where it insinuates itself under the skin of 
thematives, and is reputed to acquire the length of more 
than ten feet. . In this'' inanneif it will continue to grow 
for several years, sometimes causing sdch intense agony 
as to produce convulsions in the^ unhappy sufferer. Its 
body is of the ttiickness of a very spiaU quill ; and when 
it shows itself externally, the svhole must be gently drawn 
out, otherwise it breaks, and excruciaflng suffering is 
produced. ^ The most typical of all the true Vermes are 
prpbably* fotfnd in Cuvier's family of Tanio'tden, which 
includes aU those intestinal ai imals in which the head 
Ms furnished svith<two or more suckers placed round its 
middle, the centre of which is either marked by a pore, 
or sometimes furnished with a little proboscis, which is 
either naked or armed with spine.^. It has been ge- 
neAlly asserted, that the pores of the head are cdunected 
by canals or nerves which creep along the margin of the 
joints of the body : each of these joints has one or two 
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poioB) fliffi^rently 6ittta|ed| tvbich appear to be the orifices 
of ovaries ; a clear proofs should such be Uie factf that 
every tape- worm is not a compound, butsi single animal. 
The common, or best known species, TVenta Utta, is one 
of the most cruel enemies to mankind ; it (Athens ex- 
oruciatiug agonies, and frequently produces death : it 
has been said to attain the incredible length pf upwards 
of a hundred feet ; but that of twenty appears much more 
likely. We need not dwell further on jhis class of 
animals, whicl^ appear to have been treated as afflictions 
to the human race, and w^ose natural arrangement, 
although so much has been written upop their structure, 
appears to us to he involved in considerable obscurity. 
They form, indeed, a paA of thr^t varied chain^in cre- 
ation, which unTtes, by imperceptible and graduated 
links, the lovely and the disgusting — the inviting and 
the repulsive. But where there is so much to admire 
and to fascinate, the general reader, for wdioin our pages ^ 
are chiefly intended, will •turn from those creatures 
which prey upon his perishable body, that he may be- 
stow more admiration on the varied hues and elegant 
forms of the butterfly — a fitting emblem of his Bwn 
immortal soul. • # . 

(26.) The CiniHiPKJ^s, better known by the familiar 
name of Barnaclen, are,* in many respects, the most im- 
perfect of all the annulose animals. Tlify afe all marine, 
living in the ocean, and ar« attached to other bodies, as 
rocks, pieces oft floating timber, the bottoms of vessels, 
and even to the backs of marine animals. Jheir num- 
ber is but few, and their geographical ran^jrcry wi^le. 
In general appearance, tb§y have some resemyaiice both 
to limpets and to bivalve shells; and this probably* 
induced Linnaeus, in the infancy of science,* to place 
them with the MoUusca, or shellfish, tidiere they will 
still be found, even in modern Introductions to (/'on- 
chology^ under the divUioiwof multivalve shells ! I'he 
resemblances^ however, here alluded to, are but very 
slight, even in external appearance ; while true 
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nature of the animal of a barnacle and of a shellfish^ 
as M. Cuvier well observes^ is very different/’ The 
CirrhipedeSf in fact, are the testaceous or shelly Annukm ; 
that is, they reprenent the Mollusca in the circle of an- 
nulose anjufhals. Hence the error of M. Cuvier (who so 
frequently confounded analogy and affinity)^ in placing 
^em immediately after the true shellfish, although he 
justly observes that they have a sort of intermediate 
station between them and the Artioulata ; ^ in other 
words, they are analogous to die formeryiand connected 
with the latter. The body and all the most vital parts 
of the barnacles nre protected by shelly pieces or valves, 
which fit close to each other, with a single opening at 
the top^ through ^.whicti the Animal protrudes its feet, 
and imbibes its nourish lent ; we say' its feet, for such 
they really are, although they cannot be used as such 
for fpcomotion — the atiimal itself being fixed either hy 
, its shell, or by a flexible peduncle immoveable at the 
base. It was long imagined that the barnacles were 
produced either from eggs, which were glutinous, and so 
adhered to the substance on which the fuU.grown 
animal was afterwar^ found, or that they were vivi- 
parous, the female bringing fqrth the young alive, and 
depositing them in suitable si^ations^ Very recently, 
however, a naturalist of our oWn country. Dr, Thomp- 
son, has ma^e known the extraordinary fact, that these 
creatures undergo a metamorphosis no less surprising 
than that of perfect insects. This, of 'course, removes 
all doubts of the true station which the Cirrhipedes oc- 
cupy in the natural system, and at once places them in 
the circle <of ..inn even iftthe possession of articu- 
lated limbs were *not sufficient to place them strictly 
within that circle. 

(27*) The anatomical structure of these animals may 
he thus briefly stated : — The vital parts are enveloped 
in a‘mantle or tunic, which is*covered extenially hy shelly 
plates, varying in number and shape ; thus bearing a 
strong ^naio^y to the Dithyra, or bivalve shell. That 
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part which is called the Jiead is merely a alight eminence^ 
beneath which ia a mouth furnished with lateral jaws. 
Unlike all other annulose animaUi^ this paSt is not at one 
of the extremities ; for those organs which are called 
the feet^ are placed above the mouthy so thaV(|he latter^ 
ploperly speaking, is placed nearly ^neath the body : 
there are six of these feet-like organs on each side, each 
consisting of a short stem, which is tnen divided into 
two very^long, jointed filaments, resembUng the an- 
tennae of insects, and fringed, especiAly kt the end, with 
fine hairs : in front of these# is another, much longer 
and thicker, which Poli calls a species gf proboscis, and 
which there is every reason to consifier as analogous to 
that organ in quadrupeds^ M. Gkivier. indeed, Objects 
to this term, but*leaves us quite in the dark as to its 
real use. Poli, whose authority is of die greatest 
weight, observes that the motion of the heart is dis- 
tinctly visible.* To his invaluable trork, and the me- ^ 
moirs of M. Cuvier, we must refer the scientific reader 
for further details ; but the paper by sir Everard Home 
upon these animals f scarcely deserves his attention, being 
replete with errors. To Mr. Thompson's essay we shall 
presently return. * • . 

(28.) We shall not here attempt any natural ar- 
rangement of these aniftials, but merely notice them as 
they stand at present arranged in systeTns.* The chief 
divisions which have beew made are two ; and these 
have been callfOl families. The first contains those 
which are elevated upon a fieshy, flexible peduncle, and 
are the true barnacles ; while the second islqpfiiosed^of 
such as are attached by their shells only, and |^re conse* 
quently sessile. Collectors geuerally«cal! £hem acorn- ' 
shells. Tliese primary divisions, however, are arbitrary. 
Among the true barnacles, or thofie proVided with pe- 
duncles, we find some entirely covered by shelly plates; 
while others are either wholly destitute of such [ito- 
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tection, or have them so #ma11 tijat they can scarcely be 
peroeivcd. Others^ again, have the peduncle entirely 
covered with siielly granules, so that the membranaceous 
skin can scarcely be seen ; while a tew, possessing the 
compress^! shelly structure of this division, are com- 
pletely sessile. In the second great division of sessile 
barnacles, we find modifications of form still more re- 
nAsrkable. SoiS^ are found affixed indisgriminately to 
marine objects, whether living or dead ; ollhers take up 
their habitatioil only upon corals ; a fe^ seem coiitined 
to the hacks of turtle, wh^le the genera TuhienteUa and 
Coronula imbei^ themselves in the flesh on the back of 
whales. To Dr. Leach, more than to any other natu- 
ralist, ^re we iiulebtcd for the definitions of all these 
various groups which he I ^ proposeh as genera. Mr, 
ijrray, we believe, has ala > illustrated their affinities; and 
Mr. G. B. Sowerby has figured very many in his Genera 
of Shells. On thi Continent, Audouin, Wagner, and 
^ Burmoister ha\e investigate^! them ; and the latter in- 
<iefatigahle entomologist has confirmed the discoveries 
of Dr. Thompson. 

(2}).) In reganl to the habits of the Cirrhipedeit ge- 
nerally, very )ittW cab* be said. Destined to live in an 
element different from that assigneih to man, they are 
seldom seen in their native haunts by the closet natu- 
ralist. 'With *niany opportunities, in early life, for 
studying them in a living stale, wc regret that other avo- 
cations prevented this from lieiiig move than partially 
done. There «an be no doubt, however, that the Cfr- 
rhipe(i€6*iue carnivorous* animals, feeding upon those 
minuU* pplypes which swani^ in all parts of the ocean, 
* although frg]ueiiily inv^ible to tlie naked eye. During 
the leisure of a voyage across the Atlantic, we had 
once the oppoftunity of watching a bunch of pedun- 
culated barnacles, taken from a piece of floating timber 
and placeil in a bucket o£ sea water. After* a short 
time, as if they wished to reconnoitre their new habita- 
tion, they gradually opened the orifice in front, and pro- 
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filufed their fringed arms about half way; and finding 
that AO injury resultedi they projected the other half, 
tn this position they were really beautiful^ for the cirrhi 
formed the rays of an oblong fiower-shaped cup^ each 
filament being slightly curved inwards at thc^tip. We 
ol^erved some little moving particles in the tub of sea 
water; and “ ever and anon" our captive iMirnacles would 
instantaneously draw themselves into ^eir shelly co* 
vering, as if )thcy had capturecl tlieir minute prey 5 and 
had retired to eat it. Now, this ii precisely the mode 
of life pursued By all those sessile polypes, called animal 
flowers (Actinin/p) ; nor can ^here he the least doubt 
that the ieetjof the Cirrlnpadeit are, ii^faet, used as tlieir 
arms, wherewith to seize all those small marine agiinals 
which come withit^ tlieir reVh. 

(.^0.) The analogies of the Cirrhipi^dat are remark* 
ably interesting. ^Ve have alfeady shown that they 
represent the apodal reptiles. But it js truly wonderful 
how Nature, in this group of Anmhm^ has contrived 
to represent the fissirostral t^pe among birds, of which 
tlie flycatchers arc well known examples. These birds, 
in fact, are the most sedentary of their class ; that is, 
they make little or no use of feet, but as mSre 
supports to their body, foathey neithef climb, run, nor 
even walk. It is Ihe pechliar property, also, of these 
birds, to sit fur hours upon the same tw^, ylmost im- 
moveable, watching for such passing insects as conic 
within the reach of a sudden dart: while thus sta- 
tioned, they are, id fact, as sedentary as the Cirrhipedcit, 
and for the time may be said be fixecTto ^he station 
they have selected. The proof of an analogy being 
natural, is by comparing Ae two circles of wWch the 
particular groups under consideration foftn a part ; thus, 
if we look to the order /naeaaom, or p\gchiii^ birds, 
and to the circle of the Annnlom, we find they re* 
present each other in the following manner:— 
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Analogies of the Cirbhiped^^ to the Fissirobtral 
Birds. 


Cloues of t-Iio 
Annul^^a. 


, . Tribei of 

Analogten. Perching Birds. 


Aftkra. 

I I 

Ptilota. 

A 

Annei.iors. 

VBItMES. 

riRRiriPFDBS 


^ Eminontly caniivorous ; sub-typi- J 
CTbe most typical in perfection of 1 


{ Orv-iniontal appendages to the) 
he.id. 5 S 

Feed upon jujcca. 

r Carnivorous I watch for their ^ 
< prey ; locomotion im)>erfcct, or > 
C none. 3 


Dentikostukr. 

CoKIHUSTRER. 

Scan SORES. 
TENinROHTKErt. 

FlRRinoSTRES. 


The regularity with which the groups in each of these 
columns follow eacl other in absolute affinity, and 
thereby form two ciicies, is always one of the proofs 
that analogies an 3 founded in nature. Perhaps tlie 
most singular representation which this table elicits, is 
that by which the worms (^Fermes) typify the hum- 
ming-birds (^Tenuirostres), It is among the vermiform 
oj tenuirostral types of the Vertvhrata, that we always 
find those animals ^wdiich have an unpsually long and 
pointed snoiit — whether it‘fs inodiQed into the muzzle 
of a quadruped, or the bill oiC & bird ; the mouth, also, 
is invariably amall. Now, this character, under a new 
appearance, shows itself among the intestinal worms, 
which are the most pointed at their extremity of all 
the others ; the mouth being so small as sometimes 
not to,J)^ '•dsifde. The suctorial birds, in like manner, 
3iave till* longest hills, but the smallest mouth, in pro- 
portioif 'to their^size, of all die Insessores ; and they live 
chiefly upon vcgt'table juices, while the worms live 
upon those of animals. It is tlie beauty of the theory 
of representation, that if once the natural series has 
been discovered, it receives new strength and demon* 
stration from all other natural groups in the animal 
kingdom : so that the foregoing table is but a clue to 
a hufidredfOthers, which may be taken from those por- 
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tions of the vertebrate ^ancl annulose kingdoms^ which 
have been illustrated in this manner in our former* vo- 
lumes. • 

(31.) The resemblance of the barnacles to marine 
shellfish is so strongs that to this day they are (e^^founded 
uith them by collectors ; while even Linmeus^ from not 
being acquainted with the true structure of the animal^ 
fell into die same error^ and classed thetn with tlie Mol- 
lu«rn. Here, then, we have a strong instajice of that 
principle whicU nature invariably acfs upon in the con- 
struction of all her productions : we have one group of 
animals representing another ; and thi^ so completely, 
as to deceive both the learned and till* ignorant. Now, 
the only way in which lias popi^ar association ^of the 
barnacles with th^ shelly Testacv/i can* lie clearly de- 
monstrated, is, by comparing the two groups together, 
and applying to their component parts the test of ana- 
logy. Unfortunately, the natural s^ies of the CVrr/*/- 
ped<!8 among themselves if^unknowu. There can be ' 
little doubt, however, that the sessile and the peduncu- 
lated divisions form the two typical groups ; and these 
furnish us, of course, with the chief characters of /he 
whole class. We can thys compare /he j)rimary divi- 
sions of the Annnhmij one of which is the Cirrhipvdesj 
with the five great divisions of the animal kingdom, — 
the MoUanoa being unlike any one of file latter. The 
following table shows theseytwo series, with their divi- 
sions and analogies : — 


Analogies of the Animal Kingdoai to the 


Scriet of the 

Analogtet, « 

Serien of the 

Animai Ktngdom. 

* ArtHUiota. 

Vrrtbbiiata 

MeUmorphosU iin)>errect, or niin|^ 

ArrMA. 

ANMJLOMA. 

Radiata. I 

MetamorphoHu perfect. 

rHcad indiftinct, or none; body) 

[ with radiating appendage*. j 

r Body aiinple, without membera or ) 

I'TinriA. 

< 

\ 

[ BppendBgca. ^ > 


MoLLUBCA. I 

r Body protected by a ihelly cover. ) 

1 Ing. 3 

,ClBBlflrbDE«. 


D 2 • 
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The most perfect vertebrate, animals are, of course, 
the 4quadru peels ; and these, like the most perfect apte- 
rous insects, !are destitute of wings. The possession, 
however, of those members, together with a complete 
metainorriliosis, are the grand cliaracteristics of the An- 
nuhna ; and more especially of the Ptihta, or winged 
insects. The analogy l)etween the AnneMeit and the 
Radiata is remarkably strong ; for the greater part of 
the former jiave their limbs or members radiating as 
from a commoh centre ; they have all ♦he outward ap- 
pearance, in fact, of the Hndiata, although their internal 
structure is widely different. The most simply con- 
structed animals fn creation are the Acrita, and the 
most *»linpleof all Anznihm : re the Vermes. So closely, 
indeed, do these two g»‘Oups represent each other, that, 
in the present ignoran which pervades their history, 
we hardly know to which of these groups certain genera 
belong. Last of all we have the Cirrfii pedes , with their 
shelly covering, representing the Motlusva^ or shellfish; 
the grand characU^ristic of that class btnng the testa- 
ceous covering with which the wliole hotly of tlie animal 
is protected. We allude, of course, to those groups of 
the which Stand at. the head of the class, as 

the Gasteropoda and the Dithpra^ and which take pre- 
cedence above all the diversified animals which form the 
alierrant gi^mps, scarcely any of which are testaceous. 
'VTe have already shown how erroneous are those con- 
clusions which some writers have come to, res]>ccting 
the little (Jepcndence that can be placed on characters 
drawn IVoirf empty shells ; and we shall now venture to 
make the^gssertion, that, if the^^ coverings did not exist in 
the typical groups of the MoUusca, — in other words, if 
no molluscous animals had shells, — we should at once 
pronounce the ^oup to be artificial, because every analogy 
in nature shows that one of the aberrant types lives under 
thtf covering of some substance, generally harder than 
itself. 

(32.^ The metamorphosis of the Cirrhipedes, as we 
have before* in tiinated, was first made known by Dr. 
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Thompson. It is unquestionably one of the most im- 
portant discoveries in modern Hcicnce, and^ in the ** duod 
of light" which it has thrown on the whole natural 
arrangement of invertebrate animals, is fuljv equal to 
tljat made by Trembley on the nature of tf» polype. 
As we have had no opportunity, ourselves, of verifying 
the facts disclosed by our author, we slvill give thorn to 
the reader in his own words. On the evening of 
April 28.*1823j on the coast of ljre]and,»near Cork, 
Mr. Thompsorf captured, in a small muslin towing-net, 
a number of minute marine Animals, among which was 
one which he considered as a nondescript. This Avas 
a small translucent animal, ,{,th of an inch lonji;, of a 
somewhat ellipti(;^l forin,^mt A'ofy slightly compressed 
laterally, and of a brownish tint, iriieii in a state of 
perfect repose, it resembles a f<*ry minute muscle, and 
lies upon one of its sides at the bottpm of the vessel of 
sea water in which it is placed ; at this time all the , 
members of the animal arc Vithdrawn w'ithin the shell, 
which appears to be composed of two .valves united by 
a hinge along the upper part of the back, and capable 
of opening from one end to the^pther along the frAnt, 
to give occasional exit toithe limbs. •These limbs are 
of tAvo descriptions ; viz* anteriorly, a large and very 
strong pair, providt'il with a cup.like slacker and hooks, 
serving solely to attach the animal to rocks, stones, vS^o. ; 
and posteriorly, a pair of ifetatory mem>)ers, articulated 
in such a inaniler to act in concert, and to give a 
very forcible stroke to the j^i'aler, so •as ta cause the 
animal, Ai'hen swimming, to advance by a d^ccession 
of bounds, after the salbe maimer as the •tiater-flca^ 
{Dtiphnia) and other Monocult, but pifrticidarlv Cyclops, 
whose swimming feet are extremely apalogous. The 
tail, which is usually bent up under the belly, is ex • 
tremely shor^ composed of two joints, and terminates in 
four setS^ ; and it is employed to assist in progression, 
and in changing the position from a state of repose. The 
greatest peculiarity, however, in the structure^ of this 
animal, is its eyes, which, altbougb constantly shielded 
D 3 
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by the valves of the shelly are f edunculatecl, as in the 
craV and lobster, and placed anteriorly at the sides of 
the body. Any naturalist acquainted with the Crustacea, 
on reading tliis short description, will readily assent to 
what has-' been advanced as to the very extraordinary 
and anomalous character of this little animal, and to 
the dislocations it seems calculated to produce in our 
classifications. Illut for its pair of pedunculated eyes, 
it would dn l places as a new genus of the bi'''alve Mo^ 
noculi (OHracofla) ; its members approii^imate it to Ar- 
gulns on the one hand, and to Cyclopn on the other, — 
genera which are widely separated ; while its eyes show 
its relation to the crabs, lobsters, and other decapodous 
Cnifttdceiu Reflcctiifir upoif these circumstances, on 
their great abundano during the early part nf spring 
alone, and their presenting no variation indicative of a 
difference of sex, ^iduced a belief that they were the 
, larvffi of some crustaceous animal.” With these impres- 
sions, our author procured shine more of these creatures 
in the spring of 1826‘; *^and in order to sec what changes 
they might undergo, they were kept in a glass vessel, 
covered by such a depth of sea water, that they could be 
examined at any thne by meadi of a common magnifying 
glass. They were taken May 1^; and on the night of the 
8th, the author had the satisfaction to find that two of 
them had thrown off their exuvia, and, wonderful to say, 
were firmly adhering to thfe bottom of the vessel, — 
changed into young barnacles ! such as arc usually seen, 
of Bahtnu9 Pen, intermixed with grown spe- 

cimens oft^ocks and stones at this season. In this stage, 
the Butunes between the values of the shell and of 
the operculum wd^e visible, and the movements of the 
arms of the aniiqal within, — although these last were not 
yet completely developed : the eyes, also, were still per- 
ceptible, although the principal part of the black colour- 
ing*matter appeared to hav^ been thrown off with the 
exuvium. On the tenth day, another individual was seen 
in the v^y act of throwing off its shell, and attaching 
itself, like t£e othess^ to itie bottom of the glass. It 
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only remains to state, that as the secretion. of calcareous 
matter goes on in the compartments destined for. the 
valves of the shelly covering, the eyes gradually disap- 
pear, from the increased opacity thence produced, and 
the visual ray is extinguished for the remaiifder of the 
animal’s life : the arms at the same time acqtiire their 
usual ciliated appearance. Thus then,*’ continues our 
author, ‘'an animal originally natatory*ftnd locomotive, 
provided ^at the same time with a distinct organ for 
sight, becomes ^rmanently and imihoveably fixed, and 
its optic apparatus obliterated*'* * The relation which 
the above extraordinary discovery establishes between 
the Cirrhipedes and the Cruntacea is so intimate, that 
Mr. Thompson, as will sRbsequeptly appear, considers 
both us belonging to one class. We fi-ust this indefa- 
tigable and acute naturalist wjjl himself prosecute the 
interesting discovery here detailed, where he now re- 
sides f: he has opened a vast Held fbr research, as new 
as it is important. We ha^e yet to learn the metainor- ' 
phosis of the pedunculated and diadem barnacles, the 
lar\'ee of which must have many peculiarities. The 
few numbers of this gentleman’s Zoological Researc^s, 
which have yet appeare^V HMM jvith new and im- 
portant facts regarding jthe minute inhabitants of the 
ocean, scarcely inferior in importance to that which 
we have here detailed, j; 

(S3,) To illustrate the /oregoing facts, we must refer 
to Mr. Thompson’s figures and explanations, which will 
make tlie reader better acquainted wif^ the above de- 
scription of the young baftiacle. The»Ha(ura1 size 
is not larger than a graj|i of cress seed. When mlig- 
niiied, and viewed from above, t^e tijrgid appear- 

* Zool. Rescarchei, No. iil p. 76. w 

f Dr. Thompfton holds a high medical appointment in New South Wales. 

i Mr. Westwood, on the strength of his observations upon the “ Kgg of 
one of tim West India Land Crabs/* calls in question the whole theory of 
Mr. Thompson ; as if ** the egg of « land crub " was suOlcieiit to setaobide 
a series of experiments such as these! Any tyro would have the same 
show of reason for denying that the Lepido/iiera have four wuigs, because 
he may happen to find the female of a species which was aptemuA. Sec bis 
Clas 9 (f. qfJfuectt, Addenda to vol. L 

p 4 
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ance of the valves is seen, and also an elbow of the' 
ant^or members of the animal, the tail part being 
the narrowesti Wlien the animal is very highly mag- 
nified, and all its parts seen, its limbs are protruded, 
from the «iiterior opening of the valves : these consist 
of the two fore feet, which have a peculiv position whdb 
they are extended by the animal, in order to fix itself 
by means of tUe^ sucker and claw at the end: a fourth 
large baSal joint remains concealed by the shell ; towards 
the other extremity of which, and plac^l beneath, are 
six pairs of swimming leg^, used in the manner of oars 
to propel the animal forward. At the extremity of the 
tail are two, short, setiform appendages, which no doubt 
act as a rudder. T|j,e appef'rance of the eye, as seen 
through the shcSl, gives an inaccurate*' idea of its fonn ; 
but, ^hen highly n ignified, its pedunculated shape 
clearly appears. Ther * ^ an appearance on the l)ackof the 
shell, which Mr. I'hoiripson considers as the presumed 
• nucleus of future attachmept. The tail, when highly 
magnified, is seen to consist of two articulations, from 
which spring four seta;, or bristles, — two being shorter 
than the others : the swimming feet, also, when very 
highly magnified,^are*then se^n to consist of two divi- 
sions, — the shortest of whi(*)i is that which comes 
nearest the body : these are the organs, in fact, which 
are changed Inter, the cirrhi of the barnacle. The natural 
size of the animal, after its metamorphosis into a bar- 
nacle, is not larger than that of the larva state. When 
highly magnified, the rudiments of the eyes can still 
be trace4 tnrough the lafge valves of the operculum, 
and the eifblosed animal is stil^seen through ^e central 
opening of the op^culum. The valves of the body of 
the shell are marked, as before observed, by distinct 
sutures. When^ viewed in profile, the arms, or cirrhi, 
if protruded, become more conspicuous. One of these 
cirrbi, upon being very highly magnified, although 
much jointed, did not at first exhibit any appearance 
of fringed hairs. The full-grown barnacle is seldom 
more thtfn half an inch long : when viewed in front. 
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iihe six pieces composing the shell are distinctly seen ; 
^ but in profile^ there appear only four. Besides the meta- 
morphosis aWe described^ the Cirrhipedea cast or moult 
the outer covering of their soft parts^ in tlie planner of 
the crabs. One of these exuvia^ with its viuious de- 
tails, will be found on the tenth plate of Mr. Thomp- 
son's Memoirs, to which we must refer the reader. 

(34.) Having now given the reader a general outline 
of those apnulose classes, which lead from ^e typical 
groups to other %ik1 more distant forms of the animal 
world, we shall here introduce ti few observations on the 
arrangement of true insects, previoiys to commencing 
their survey. By this plan, the grounds of our dissent 
from all preceding arrangeliients be concentrated 
in one part of the volume, and much repetition of the 
same opinions will be preventd*cL If the principles 
upon which a classification is based ardunsound, the su- 
perstructure of course must be erroneous, and need not 
be objected to in detail ; and we shall arrange our re- 
marks under two heads : — 1 . Regarding such systems 
as arc merely framed upon the arbitrary opinion of their 
authors, who have attached a v^pe to certain cha- 
racters; and, 2. Such as* have been fbunded upon a 
supposed mutual relation 6£ their parts. The former 
are artificial, the latter natural, methods. ^ 

(35.) So much has )x?en said upon these two modes 
of arrangement, under whidi all existing systems of 
Entomology will afrangd themselves, that we shall merely 
in this place condense their definitions, ad infroductory 
to our subsequent remarks. On a former occasifn''', W6» 
have considered all system# to be artificial, wltich are 
not grounded upon any universal princif^les <9f arrange, 
ment, which exhibit the animal series wiyiout plan or 
harmonious relation, and which disregard analogies and 
affinities. On the other hand, we shall consider those 
as natural*systems, which intolve any one or more of 
these considerations, and which, looking beyond the in- 
dividual, attempts to ascertain its station in the scale of 
* Geography and Clauification of AniMla, p. 
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by pointing out the Tasious relations which it 
hol^s to othej objects. 

(36.) Every system which arranges insects upon 
principles, which have no reference or application to 
other patts of tlie atiinial kingdom^ is not only artificial, 
but viciously false ; inasmuch as it is contrary to wBat 
we know of Mature. There is, or there is not, some 
plan in the creation. None but a disbeliever in the in- 
finite perfections ai the Deity would deny the first ; 
for, where there is no plan, there can Ife no perfection ; 
besides, such a denial wtmld be disproved by the in- 
numerable traces of a system of co-relationship in the 
different tribes of animals, manifest to all observing 
minds. To take oife of thfse tribes^ therefore, arrange 
it without any reference to the others, and then to pro- 
claim that our arra»\..'iTient is founded upon nature, is a 
manifest absurditi(^. It is not merely a violation of the 
first principles of philosophical reasoning, but is an out- 
rage upon common sense. • Such a system, in one sense, 
indeed, may be defended as natural, on the plea that 
its foundation is laid upon anatomical structure, or on 
otlier peculiarities ejthcrof organisation or habits. But 
this is nothing to the purpdsr^ ; it reaches not our argu- 
ment; for every system miMy in tHb nature of things, 
he so foundec^ The question is, whether any arrange- 
ment of animals can possibly be natural, which is not 
based upon a comprehensive view of all. Tfte answer 
to this is obvious. It is moraliy iirippssible it should 
be so. «Ap[>iying this ^xiom to the various systems of 
fintoidology which come under our present head, and 
which *may be termed inflated systems, we should, 
upon no other grounds, reject them all, otherwise than 
as temporary, substitutes for some other, however im. 
perfect, which aimed at arranging all animals on a few 
^neral principles of classification. We should admit 
them to be useful ; but •deny that, by any possibility, 
they could be natural. 

The consequences of naturalists forming sys. 
terns for that portion of nature only to whicli they con- 
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fine their studies^ hav9 been precieely what mighty be 
anticipated. Having little or no acquaintgnoe with*the 
Innumerable groups of animals lying beyond the con- 
fines of those they study^ they have not the Jcnowledge 
requisite for enlarged generalisation. Destituffe, there- 
fore^ of a solid foundation upon which their theories 
should he built^ they lay a partial^ and Jherefore an er- 
roneous^ one, founded only upon the objects immediately 
before them. Each» therefore, selecto what he conceives 
to be tlie most ^ifiportant character, and makes it the 
corner atone of his system. ln*Kntomology, for instance, 
one attaches a primary importance tP the wings, and 
makes them the foundation of his theory ; another ob- 
jects to this, and ^chooses the legf ; a <hird, differing 
from l)oth, considers metamorphosis as the master key 
to the natural arrangement, and %unds his arrangement 
thereon. No proofs, drawn from a gAieral survey of all 
other animals, is required, or even thought of, to sub- 
stantiate any of these theories : they merely rest on the 
individual opinion of their founders ; and they are adopted 
or rejected according to the estimation in which their 
judgment may l)e held. Hence 1^ originated the 3i- 
numerable systems^of Entdmology whidh perplex the at- 
tention of tlie student, heap obstacles in the way of bis 
advancement, and burthen our Introductions with com- 
plicated theories, and useless references. The judgment, 
or the imagination, of their authors being unshackled by 
any restraints, almost every one, ambitious of improving 
on his predecessor, makes some^new change qi^ his own. 
New denominations are given to old groups, find new 
foundations are laid for orclbrs and classes. E^ery year 
brings forth a new theory, not of all animald*, but of in- 
sects only, until entomological cla8sificatk)n, living no 
foundation in inductive philosophy, is now become a 
quicksand, shifting with every tide that flows. , 
(38.) Independent, howefer, of the foregoing con- 
siderations, we should reject the systems just spoken of 
upon other equally strong grounds. The most obvious 
characteristic of the animal world is its interminable 
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variation, A system, therefore9 which is chiefly or ex- 
clusively builg upon any one set of organs, must neces- 
sarily be artificial ; since it presumes that to be fixed and 
determinate, which is not so in nature.* Who is to de- 
termine,' d priori, whether the natural arrangement of 
insects rests on their metamorphosis, the presence or 
absence of wiivgs, or the construction of their mouth } 
Each and* all may be pronounced good and natural cha- 
racters ; bttt what^reason is tliere that we should prefer 
one before the other, when we are altogether ignorant 
how these characters can be traced in other aTiimals? 
The distinctions of the Annulom rest not upon one, but 
upon many peculiarities of structure. And if ive have 
no analogous inutances or co-relations to guide our choice, 
that choice, to say t1 least, is liable to error. All, 
therefore, that can be said in defence of artificial sys- 
tems is this, — thkt they are useful helps for the deter- 
mination of species, and served the purposes of arrange- 
ment so long as no better methods of exhibiting nature 
existed. They have now lasted their time ; and after 
doing ample justice to their authors for contributing to 
caJl forth better view^ their systems, in modern classifi- 
cations, may 'be fairly dismissed. ^ 

(39») We now turn to natural systems, or those 
which have been framed on the admission that the 
different tribes of insects possess direct relations of 
analogy among themselves^ There are more than one 
of these, all originating, however, in tlie philosophic re- 
searches 6^ the author oi the J/orie Entomohgicce, We 
are oblige!, however, to dissent from aU these, — not from 
objectin[r to the abstract prificiples upon which they are 
founded, bfit because they have not been extended suf- 
ficiently wide to carry a conviction of their accuracy: 
they stop short at that point, which, if carried, wotdd 

^ Of this description are those called the MetamorphoUCyiY^ Cihmrianf 
and the Alary systems. The theory of the Eclecitc system, which pro- 
fesses to be founded on the entire characters of inserts in all their stara, is 
sound, did it not contemplate insects as unrelated to other animals. Those 
who wish to understand these and numerous other systems, may consult the 
fourth volume of Kirby and Spence, or Mr. Westwood's Introduction to 
the Modern Cta»t0cation qf Insects. 
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insure demonstrative certainty. It is not to the prin- 
ciples diemselves^ but To the application of those prin- 
ciples^ that we object. If the system df Clairville — 
which owes all its celebrity to the use it has been 
turned to — is really the foundation of the ni^fural ar- 
rangement of insects, and is that by which the primary 
groups are to be regulated, why have jnot their ana- 
logies in other classes been pointed otft ? If tlie two 
typical classes of Mandihulata and Haustellala are really 
natural, tKen would exhibit not merely mutual re- 
lations to each other, but equally so with all the ver- 
tebrate animals — nay, with all the primary groups of 
the animal kingdom. Hitherto, no hne has attempted 
to do this. Neither these, i^r the cg;her supposed groups 
in the Annutosa, Have ever been brought to this test, — 
a test, however, which is imperatively demanded for all 
groups supposed to be natural. Locking, therefore, to 
this deficiency of proof, and to the admission by the ad- 
vocates of this system, that they are not even prepared 
to state which is the typical form of tlie Annulomj we 
trust, upon these grounds only, that we may be pardoned 
fpr not adopting it. Gladly should we have done to, 
for we should then have^been s^ed rfin immensity of 
research, and haw l)een spared the necessity of dis. 
turbing those ideas on the higher groups of entomology, 
which are now so prevalent. * 

(40.) It is an easy inattar, indeed, to raise innume- 
rable small objections against every natural system, whe- 
ther founded upon the theory we have just b^g speaking 
of, or upon that which we here promulgate f ){iit the^ 
will always occur, while ^natural classificatioii) as at 
present, is in its infancy. On these, therefore, we have 
not touched ; we have directed our remarks, notrto such 
comparatively trivial matters, but to the* ground-work 
of the system itself. We have long held and expressed 
the opinion, that the comparative rank of circulhr 
groups is just as definite, and is just as real, in 
nature, as the difference between species and sj^ecies. 
In such groups, indeed, there will always be gradations. 
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by ivhich Nature glides from one into the other ; and 
this change is almost so imperceptible^ that it is nearly 
impossible td say where one terminates and the other 
begins. Nevertheless^ in the most intricate cases, we 
hold th^*^ clistinction to be definite, and therefore ab- 
solute. According to the predominance of characters, 
having relatioii to two different groups, which an in- 
sect exhibits, s6 are we to determine its relative station 
in the scal^ of being. It may, indeed, sometimes hap- 
pen, that the balance turns on almost an incalculably 
minute excess of the preponderating quality ; but even 
that is quite sufficient to serve our purpose: on the 
other hand, if the balance is absolutely equal, we re- 
gard the subject as p resentirg that point of union which 
connects one group to ^he other: each, then, is definite; 
for, so soon as we ive at that point of the series 
where its distinf^iishing marks disappear, we quit its 
limits, and enter those of another. 

(41.) We may conclude this chapter by answering 
an interrogation, which the student may fairly put to 
us. What is an insect ? To this we would reply, Any 
cseeping thing which has jointed legs. This questiop, 
which the inpdcFn ctenges-«-|br we cannot call them im- 
provements — have involved iii in ucIk technical obscurity 
(unintelligible to all but the initiated), is thus simply 
answered, because it really and truly expresses the very 
essence of our theory. Im proportion, however, to the 
diversity of objects contained in; all aberrant groups, so 
will be t|^e difficulty of a precise definition. Thus, if 
ijie quogti6n relateii to annulose animals generally, the 
answer pf — Every animal paving joints to its body — 
must be reccivefl under a few limitations ; since, in the 
very lowest of these, as in the liair-worms, and some 
others, no joints are to be distinguished. In respect to 
the two typical groups, we should term the Aptera or 
ilingless the sub-typical, and the typical the true or four- 
winged insects; although the Diptera, which enter 
witUn the confines of the Aptera, are really possessed 
of two wings. 
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ON THE WINGED INSECTS.. 


• • CHAP. I. 

ON THE PTILOTAi OR rOdR-WlKUET) INSECTS IN GENERAL, THE 
CHARACTERS OF THE FIVE ORDERS, ANR THEIR MUTUAL RE- 
LATIONS TO OTHER ANIMALS. THE METAMORPHOSES OF IN* 

SECTTS. 

( 42 .) All insects, without an^ exception, possessing 
four wings, enter into one or other the orders com- 
posing the Ptilotay a class first instituted by Aristotle, 
and adopted by us, as the first and foremost of the an- 
nulose animals. We have already shown, that as the 
possession of wings is the primary distinction of one of 
the great divisions of the vert^ate animals, so Ihc 
highest development of^ "these inenlbers among the 
Ptilota points them out^as the pre-eminent types of 
the Annulom, This is their primary cystinction ; and 
it pervades nearly every genus. Sometimes, indeed, 
we meet with a few examjfies of apterous insects ; but 
these are only iifstances of those exceptions which occur 
in every natural group, and are hardly \vo^tk mention- 
ing in a general definition. The Ptilota poss&s some 
other characters, not indeftl altogether peculiaf to them- 
selves, but yet more striking and uni^sal*among them 
than in the apterous orders. They exhibit, collectively, 
the most perfect instances of metamorphosis ; their legs 
are never more than six, and the head is dways distinct 
from th^ body. Were we td descend to other definitions 
of the class, we should be so encumbered with excep- 
tions, that the student would be perplexed, and the 
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geoi^aji Tq^er wearied.' We shall^ therefore^ at once 
proceed ^ cliefine the orders, and explain their analogies, 
*‘and adduce proofs in support of this theory of their 
VSfrangement. 

•» (4S.) >he foUoiviiig are the five primary divisions, 
or orderfa, composing the class before us ; these were all 
well known to the Ancients, and were adopted from 
them by the gft‘at naturalist of Sweden. — 1. The Le- 
pidoptera, having the four wings highly developed and 
covered wflh imblicated scales, as in the butterfly and 
moth; the metamorphosis is complete, since the pupa.^ 
is (juiescent ; the perfect insect is without jaws, and 
lives by suction, tlie rostrum or proboscis being spirally’^ 
coiled. — The Ilemiptera, where the upper wings are 
harder than the lower, ^’^enet dly coriaceous and foldetl ; 
the metamorphosis is ^complete, K cause the pupa is 
active ; the perfect insect, as in the last order, is with- 
out jaws, and li^ by suction only ; but the rostrum 
is not spiral. — 3. The Hymenoptn'a^ in which the 
wings are never coriaceous, but usually hyaline, and 
marked with strong nerves; the mouth is furnished 
with strong jaws, and with a sheathed proboscis ; and 
tne tail is usually armed with a sting. — 4. The Co4;o- 
ptern, or beefles,* where the ujiper wipgs are metamor- 
phosed, as it were, into two hard cases, protecting the 
under pair, which are alone organised for flight ; the 
mouth is furnished with jaws, but destitute of any pro- 
boscis. — 5. The Nenroptera, w]jicrein the wings are 
reticulated ; the mouth furnished with jaws, hut no pro- 
boscis jjailid. the body, asrin the dragon fly, without any 
sfing. ^ 

(44.) 'It will he our object, hereafter, to show that 
these five orders constitute a circular group ; in the 
mean time, wc shall at once throw them, into the fol- 
lowing table ; — 
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Anahgies tif the Five Ordere of the SjiiiOTA. 


Onion of the 
Ptilijia. 

LspiuoprtRv 
llto‘uii>n VA 
IlYMKNOl ILRA 

Col KOPTrRk 


Analagnt 

Wings highly develot>pd 
Wings imperfect, or none 
Tail often armed with a fctiiig 
C Most imporlcct of their respcitiTe>^ 
I i-irilek 3 


Classes of the 
Fi^ieb}ata 

Biiu 7« 

QUADBUPKDb. 

Rlptilks. 

Amphibians. 


Nri R MM I Ks j'ru cuiincnth aquatic I'lsuks 

• a • 

( 4 ^.) When ^iDups so widely di&siipjkr as these 
are brouf;ht Jntu comparison, tlndr analogies^ of neces- 
sity, die proportionunly faint. Nev^Ttheless, as they 
strictly I0II0W each oth in tlu mlcr of affinity, some 
ilegree of intercMt attacnes So them? Tlie type of im- 
perfection among Pttlofa, ii‘ ici.rcnce to flight, is 
ccitainly the coleoptcious order. Just as the amphibians 
are the moat inijierfcct of Mie vcitebAite series. The 
dragon flies, again, which stand at the head of the A c^ro- 
ptera, are universally aquatic •in their larva state, when 
they are as great loicrn of water as fishes are among th^ 
Verlebmta. The poisonous stings of the typical 7 /^mer/Oq, 
ptera are analogous to those of scvival serpents, whidi 
not only have poisonous fa«|!rs, but actual stings at the 
extremity of their ^ail. "Wie analogies of the //ewi- 
ptera to quiilrupeds are altogether obscure least so far 
as we can disco> er : but this is amply made up by the 
striking relation of huttcrfiicf to birds. The reader of 
our former volumAi is,*by this time, fully aware that 
these tables of analogies aie nevqf equally %ti i^itig 111 all 
their parts, — some ^ing strong, while others a»* faint.*' 
In such cases, we either fall^ck upon our afHnhics, or 
bring the series to other tests. This latibr plftn ge shall 
subsequently have recourse to, when comparing these 
orders with those of the apterous class. 

(46.) The position we have assigned to the order, 
HymefiOpt^a is that, howevei^ of the greatest interest, 
not merely as regards its situation among the Ptilotn, but 
its analogies to other animals. Singular as it may ap- 
pear, there is no tribe of insects wbifh — like the ox, 

E 
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sheep, luid othelr hoofed quad^ipeds— can be termed 
absolutely domestic, or capable of administering, in a 
direct way, to the wants of man. And yet a littie con«. 
sideration will show us there are many strong points of 
analogy r&tween the ruminating quadrupeds and the 
bees : both are the most gregarious of their respective 
classes : the q^ephant in one, and the hive bee in the 
other, show us* the highest development of instinct in 
the animal creatiqp ; and If the latter does not sponta- 
neously yield us its honey, it will yi^t«inhabit those ar- 
tificial mansions we prepare for securing its sweets ; so 
that, in some degree, it may be said to be not only a 
social, but a somewhat domesticated, insect. Now, to 
show that the^e faiits hav^ an immediate reference to 
our theory of rcpresei ‘tion, we shall here place the two 
series of these animal* in juxtaposition. 

I 

Analogies of the Ptilota to tlko Orders of Quadrupeds. 


ClaiiMiHi of the 
I*iUota. 


Analogies, 


J.«MDOPre.*. "**''] 

Hkmiptera. ^ Sub-fj^ica). Csrnivoroua. 
llVMENUPTKRA. Greganous ; fKK'ial and intelligent. 
CoLKoprsna. Pre-eminently gf^awera. 

Kcuhoptkha. Aquatic. Head very large. 


Orders of 
Quadrupeds. 

Quaduumana. 

Fkbas. 

Ungiilata.* 

Glirbh. 

Cetacea. 


It is not a little singular, that this set of analogies is 
actually more determinate than that we have just no- 
ticed. yhe peculiar character of the Hemiptera, which 
js, tliat^of being the raptorial type of the Ptilota^ did 
not thqre appear ; here, hpwever, it comes into play, 
and makes up /or the obscurity of the analogy in the 
last table. Our chief object, however, on the present 
occasion, is fo confirm what has just been said on, the 
relations of the Ilymenoptera to the Ungulata; the bees 
being in one, and the elephant and horned aatde in the 
other. Beetles and mice, again, are the most gnawing 
of all the groups here named, and they are likewise the 
most aberrant of ^ their respective circles. The dispro- 
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l^ionaiely laife head tke dragon flies^ ivhich are 
^ types <rf the Neuroplerat find 5 ieir coaiiterparts*in 
the whales and other CeULcea; both alao are eminently 
aquatic. We shaU not^ for the present^ pursue t^e subject 
fiutheTj since enough has now been said on tRe exter- 
nal** analogies of the Ptilota, to establish their relations 
to the vertebrate groups. How far these«will be mani- 
fested among the apterous class will appear in the sequel. 

(47.) Hfytamorphosis, as we havn already shown, 
may he termed theichief philosophic distinction of the 
annulose animals ; although^ as it is a peculiarity which 
is neither permanent, nor can be detected at all times by 
the eye, it is not so convenient for popular use as those 
characters drawn from then external stiucture of the 
body. Now, this metamorphosis, or change of form, is 
produced by exactly the same gAieral process as that 
which is usually termed eedysis^ or mkuUing ; that is, 
the external shin or covering, at certain seasons or 
periods of growth, is thrown and the animal appears 
in a new one, which lias been forming beneath. In 
both cases, a change in the outward covering is effected ; 
but here the similarity ceases. Wlven a quadruped, (ft 
the approach of summer, oaSts off T)y degrees the thick 
coat of hair or woof which Nature had given it to resist 
the cold of winter, the change, to a super^cial observer, 
is scarcely perceptible ; the new hairs are of the same 
colour, and nearly of the sarrft texture, as old ; still 
less 60 we see an^ chatfge in the outward form : the 
same may be said of the genera^ty of biiHs ; although, 
in this class, nature evidently proceeds a step tusRier in* 
her transformations. Among the water fowl, €or in- 
stance, particularly in the wading order, we ^see the 
summer plumage much more gay than ^that of the 
winter ; and, in many cases, so very different, that the 
same species has not unfrequently been described under 
two different names. It is almost singular fact, also, 
that nearly nil the families and genera which represent 

• 

* By etterikal analogioi, we mcfen tuch ai relate to groups out of the 
circle of the AnnuUna. * 
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the wading birds^— that is, wh^ch are of the grallatorial 
ty^, are distinguished by the very remarkable diffbence 
they present in their summer and winter dress. Cor- 
lecdy sneaking, there are scarcely any birds which 
a8sume/.*at first, the plumage of maturity. The young 
of hoth sexes, in the first year, are invariably clothed 
in the colour^ of the female ; and should those of the 
mature male differ greatly from the other sex, the dis- 
tinction (k^es notjbegin sooner than after the first moult- 
ing. The further we recede from the quaiirupeds, or, 
in other words, from the typical perfection of ver- 
tebrate animals, the greater is tlie change produced by 
this surprising process of nature, until, upon coming to 
the aniphibiaq reptiles, w^ find animals which, in their 
young state are fiM>, and in their adult state frogs. 
Seeing, then, that Nature has contrived so many modes 
of performing. Or rather modifying, the same process, 
it becomes absolutely necessary to draw a distinction 
between eedyms, or siii^de moulting, and metamor^ 
phosis, or transfonnation. llie former change is almost 
exclusively confined to vertebrate animals, while the 
ktter is as strongly characteristic of those which are 
annulose. .Ous own views^of the difference between 
eedysis and metamorphosis are, tlieit^fore, as follows : — 
The first is a simple casting off of the old skin, un- 
accompanied^by the developenient of any new members, 
or by any variation of form ; these latter being always 
the co!isequeuce of metamorphmiSy os transformation. 

Of wietamor^hosis, however, there are various 
•kinds; ,.or* modifications; and these may be arranged 
under ^he heads of campletp, or perfect, and incomplete, 
or imperfect. < Without entering on the abstruse and 
ingenious disquisitions that have been written by othbs 
on this subject, we shall consider all transformations or 
metamorphoses as incomplete, where the animal is active 
all its changes. Instances of this are kinumerable 
among the annulose animals ; and, as we have just men- 

* The typical chatteren, or the Ampclidne^ are striking InstanoM efthia 
Act. 
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tionedi is apparent in the amphibious reptiles^ whiph 
are the lowest of the vertebrate class. Incomplete 
metworphosis^ again^ is shown under various modifica- 
tions. In some, it is confined to a simple iisgrease in 
tha number of the feet, as in the apterous Myriapoda, or 
Centipedes ; in others, the whole appearance of the ani- 
mal is changed, as in the frogs. In ^ these cases, 
however, the changes appear to be but two in number ; 
namely, the per^ct form being assifmed iifimediately 
after that is lo 6 t,^n which the animal emerged to life. 
The tadpole changes to the frog, without any inter- 
mediate stage of existence, or any intervening change of 
form : this is, therefore, tlie loi^est, or most incomplete, 
sort of transformation ; sm^ the lirst, larva state, 
merges immediately into the perfect creature, without 
the intermediate change of the pupa, m chrysalis. The 
extraordinary facts regarding the metamorphosis of the 
crabs, disclosed by Mr. Thompson, show that these ani- 
mals, also, never undergo 'the pupa transformation, 
although their change is much more remarkable for the 
complete alteration effected in their external appearance. 

(49.) So soon, however, as we^srpproach tlie winged 
insects, — among vjiich, a^fieing the ty^icafperfection of 
annulose animals, we should expect to find metamorpho- 
sis in its highest developement, — then sve see a third 
stage of existence added to the other two. The larva, 
before it becomes a pe|^fect insect, changes into a pupa, 
or chrysalis j and we have thus a threefold transform- 
ation. Here, again, we find those minor v^rhitions by 
which that gradual progression which Nature* 9 elighf^ 
in can be traced. At firstf as among the grasifiioppcrs, 
the larva and pupa are only to be known flrom die per- 
fect insect by their want of wings ; nextf the pupa be- 
comes inactive, but still retains something of the external 
form of the state it had previously lived in. It is her^, 
then, that we may draw our imaginary line of demarc- 
ation between an incomplete and a complete transform- 
ation. When the several stages pf an insect's Mfe are 
marked by such a striking dif^nce*in their form, that 
E S 
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they would not he recognised ^ tn inexperienoed oh- 
sefver as one and the same creature ; wh^^ moreover, 
there are three of these distinct changes, totally during 
from each other, and the pupa becomes inactive ; then 
the meMtnorphosis is complete. This, indeed, is ob« 
vious ; for what change can possibly be greater t^n tliat 
of an active, voracious caterpillar, to a quiescent, almost 
inanimate chrysalis? or can the imagination conceive 
any thing,more dissimilar than are these twp, from the 
aerial butterfly, fluttering from flo\*er to flower upon 

rainbow-coloured wings,” and living upon the nectar 
they contain ? Assuredly, this is the most wonderful 
and the most coniplete transformation that the mind can 
conceive: did^it F'f't upoq*** evidence which could for a 
moment be queBtic>.(t'd, it is so utterly repugnant to the 
course pursued by Xattfre in her other works, that human 
reason would rejCct the belief with disdain, as totally 
incredible, and only equalled by the Eastern fable of the 
transmigration of souls, or4he metamorphosis of the an- 
cient poets. 

(50.) Naturalists have given names to all the vari- 
ations and degrees qf metamorphosis hitherto observed ; 
and these we shall subsequently notice. Some writers 
have assigned four states Uf the inject world ; but no 
egg can be stated to possess /i/b, until its contents are 
quickened, 'fhe period that the egg or embryo is con- 
cealed in the matrix of the*tnothcr, may just as well be 
termed one of the stages of exiStenci/’of an animal, as 
that in which h lies unfprmed and inert in the shape of 
an egg.*«The8e considerations appear to confirm our pro- 
position^ that metamorphosis is the grand characteristic 
of the annnlose animals ; for, while very few others are 
subject to sn^h transformation, we find this property 
almost universe among them. This truth could not fail 
to be perceived by nearly all the great naturalists of the 
la'kt and present century ;* but, contenting themselves 
with the simple fact, they seem to have neglected to 
draw ^om it the first and most natural inference,— 
namely, that those gnimals which exhibited these trans- 
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formatums most conspicttously^ should, from that very 
drcumstance, be cousiclered the most typical group* of 
the whole. Now, we have already seen tl^t the highest 
developement of metamorphosis is chiedy, although, per- 
haps, not exclusively, found among lepidopterotf insects ; 
hel ice it follows, if our premises are correct, that this 
order is unquestionably the type of th^ whole of the 
Annulosa, This conclusion, however, does not appear 
to liave strpck even the acute entomologist, wjio has laid 
so much stress Mp&n metamorphosis as to have declared 
it the keystone of the natural system. Such, indeed, it 
really is ; but, like every other character, it may, and 
has been, repeatedly converted into fabrication of 
artificial systems. It has bt^n well^md jjustly remarked, 
tliat ''there is no principle of arrangement so good as 
not to become worse than useless by being applied im- 
properly.” The systems of Swammfrdam, Lister, and 
Ray in former periods, and of Latreille and others in our 
own days, may be cited as proofs of this assertion. Mr. 
MacLeay, perceiving this, has endeavoured to discover 
the theory of variation in the metamorphosis of the An^ 
nulom; and having, as he imagined, succeeded in bis 
research, he proceeded to gnake it Rie qpmer stone of his 
system. It is siifgular, hpwever, that he should have 
overlooked one of the first objections which his ingenious 
results lie open to ; for, after all his study, he confesses, 
with the candour of a truly gpreat mind, the impossibility 
he finds in determining what insects constitute the per- 
fection of the annulose circle. This difii«ulty,^we think, 
has originated from his adopting the two great jdivisioys 
of Clairville B HausteUata gnd Mandibulata as jthe basis 
of his theory. • . 

(51.) On the variation of metamorphosis there is much 
to ie said, and more to be discovered. Th^ subject, how- 
ever, is so abstruse, and encumbered with so many dif- 
ficulties, dial we must touch upon it very briefly, dt 
has been well observed, that the variation of metamor- 
phosis is only an index of the series of affinity, and not 
• Hor. Entrp^iSS. ^ 
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a principle by which the orders have been strictly cir- 
cmpscrihed.* Our author^ in i&iother place fi proceeds ^ 
to designate the orders of the masticating insects by that 
which he considers the natural principle of this yariation: 
the diff^^nt kinds of metamorphosis he enumeratesi are 
four, — ^viz. 1. Obtecty or what we have termed perfect or 
complete, as in butterflies, &c., or the Lepidoptera and 
Trichoptera. Coarctate^ as in bees and flies {iTpmeno^ 
ptera and Diptera), 3. Incomplete, as in beetles and fleas 
{Coleoptera axidAptera) ; and 4. SemicpMplete, as in bugs 
and grasshoppers {Orlhoptera and llemiptera). In his 
fifth groups, Nenroptera and Homoptera, he can discover 
no particularly prevalent sort of metamorphosis; he there- 
fore considers it to various.” Now, even upon this 
theory, if metafliory iosis is the basis* of the natural ar- 
rangement, it follows ^at the Lepidoptera and the 
Trichoptera are ^he types of the Maridibulata and 
Hauatetlata: since these arc the only masticating and 
suctorial insects whose metamorphosis is obtect, — that is, 
thoroughly complete and perfect. To the first of these 
propositions we may readily subscribe; but wliat ento- 
m<^logist would ever think of placing the Trichoptera at 
the head of the MahJtibulatg^, when, in fact, they are 
obviously at the very bottom the scale. 

(.02.) Let us now prdceccl to a more particular in- 
quiry on the dilTercnt changes pioduced by this principle 
of transformation. The larv^ state is, therefore, clearly to 
be considered the first stage in theUife of an insect. Lin- 
nsus, with happy application, adopted this name from 
the Lat|n*word signifying a mask; justly considering 
that the real form of the inseqjt> while it remained under 
this covering, wag disguised, or masked. We have two 
vernacular tenns corresponding to this, although by no 
means so expressive, and in themselves indefinite. The 
larvs of butterflies, moths, and of lepidopterous insects 
generally, are called caterpiljars ; while those which are 
white, somewhat inactive, and are found either in the 
ground, or enclosed in other substances, bear the common 

« Hor. Ent.p.4g6L 
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nma of grulw or maggots. The vulgar^ also^ some- 
^ times call these latter vformij but as this name imj/lies 
an affinity (of which there is none) to the common 
earth-worm, and is likely, on otiher accountB^^to lead to 
error, we shall not introduce it. In this peric^ of their 
li&, during which they eat voraciously, and cast their skins 
several times, they continue a longer or^sihorter period ; 
some only a few days or weeks — others,^ several months 
or years. .In very many instances, particularly among 
the €(ffpoptf»ra afi(> the Neuroptera, the period passed in 
the larva state is much longer than that which the insect 
enjoys when in adolescence. The food, also, which it 
then consumes, is much more substantial in its nature, 
and more abundan^ in quan^ty; ndy, income instances, 
thk is the only period when food of any description is 
taken ; or, at least, the moutli of ^ome nerfect insects are 
so small as to appear obsolete, and we may thence infer 
they take little or no nourishment Every one knows 
mow ravenously the common cabbage butterfly devours 
' the leaves of our garden vegetables ; and the appetite of 
the silkworm is equally voracious: but when these in- 
sects arrive at their perfect state, are furnished wkh 
wings, the first is merely*supported hy a little honey 
sucked from a few fluwei^, while the silkworm moth 
wiU live for weeks in confinement, without food, and 
appear to die rather from the want of air and eiLercUc 
than from starvation. • 

(53,) On the ^rimftry types of larva, — that is, the 
chief forms to which all the^r variati^s may be re- 
ferred,— a good deal has been written, and*mM(h mote 
remains for discovery. Blit — we hear the student ex- 
claim— can it be possible that the lystem of repre- 
sentation, of which so much has been sai^, Should be so 
universal, that vertebrate types can be traced among the 
larvae of insects? and is it true that they follow each 
other in the same successionf The fact, however novel, 
we venture to affirm, is perfectly true. Besides, it is 
very clear that, unless such was actually the casc^ or, in 
other words, unless aU the groups of the Vertebrata 
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found their representatives ain^ng the AnnulMO, our 
the5ry on the natural system would be but an idle spe- 
culation ; and our first proposition — that one uniform 
plan reigned throughout nature — would be denied. That 
the Teadir, however^ may have this remarkable fi^ct 
brought before him^ we shall first proceed to describe 
what, in our oj^inion, are the primary forms of larvae, 
and the series in which they naturally stand ; and we 
shall then *test tber whole by comparing them with the 
vertebrate series of forms as definficT in our fdlfmer 
volumes. As the larva* of many natural groups in this 
class of animals a^ either unknown or imperfectly un- 
derstood, we shall select those belonging to the diurnal 
butterfiies Sw.V; because they have more 

espccialUy engaged tht attention of entomologists; and 
because their fornis, with a few exceptions, are the best 
known. At the s£ne time, we wish it to be understood 
that the following remarks, so far as our own investi- 
gations have extended, are more or less applicable to 
the chief groups of the Annuiom. 

(54. ) It appears to us that nearly all larvfe may be 
reftrred to some one tip: other of the following types, we 
shall designate by these namft: — 1. The luli/orm, or 
pre-eminently typical, 2. The Raptorial^ or sub-ty- 
pical. 8. The^ Natatorial, or Anapluriform, 4. The 
Suctorial, or Vermiform, called also the Onieciform: 
and, 5. The Rasorial, or Tttifsanuriform, The first two 
of these belong to the two typicil grodps, and the last 
three to die aBerrant gri>up. Let us now proceed to 
natice tfiam more particularly in the same order, 

(55.)* The luliform typd of larva stands at the 
head : it is so cafied because of its resemblance to those 
insects whidi constitute the perfection of apterous in- 
sects, and of which the common ringworm (^lulue), so 
frequent under stones and bark in this country, is a 
good example. Caterpillafs of this type are always 
smooth; they have no horns or excrescences either upon 
their head or their skin: they possess no noxious qua- 
lity; nor do they as8ume,when disturbed, any threatening 
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Attitude. The heed iAtterer immoderately large nor dis- 
proportionably small^ but of a just |iroportion to 'the 
rest of their body. Their ahape is invariably long, as- 
similating to the fonn of an lului; and theyeare always 
provided with feet, the body being cylindricak Some- 
times there is a little down upon their skin, but other- 
wise this part is invariably smooth. Tl^ never conceal 
themselves under any natural or artificial shelter when 
feeding, but ro^m about; yet they^o not kap, nor do 
they ever frequen^ the water. It will be perceived that, 
in many respects, the distinctions of this type of larva 
are negative; yet such characters a^ just as good, and 
in many cases better, than those which are drawn from 
positive circumstvices. Tlk best Acamples we can name 
of the larva we have now described, will be those of the 
garden or cabbage butterflies: ^fhe shallow-tailed cater- 
pillars also belong to this type, but are not so charac- 
teristic as the former. 

(56.) The RaptoHai type, in most groups, may be at 
once known by having its body covered either wi^h pun- 
gent spines, or warty tubercles assuming the same shape. ' 
Although unable to inflict injury by their bite, tlfbse 
spines upon the surface flf these caterpillars are almost 
always sharp, and very ffequenly have the property of 
inflicting a pain and irritation much rqpre severe than 
we experience in the sting of a nettle. They are, in 
fact, the type of evil; and^hey show this in a remark- 
able manner ; if, as in some lepidopterous groups, al- 
though not in the diurnal batkerflies, tlFe bp^ is unde- 
fended either by spines or tubercles, they ha^ yet the 
extraordinary liabit of asAiming various threatening or 
terrific attitudes, in such a way as to intitmidate the 
spectator, and make him believe that ^hey have the 
power of inflicting upon him grievous bodily injury. 
Nay, still further to show that particular reference they 
bear to tlie noxious and fefocious among animals, and 
to the evil and reprobate part of mankind, when they 
change into dirysalis, they either bury themselves in 
the earth, as if that was their final home, or, if the 
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dbange^is effected in the open itt, their heads are sua- 
penoed downwards j whereas^ in the pre-eminent or 
ittliform type^ the metamorphosis is invariahiy per- 
formed in^dhe open air; and in the typical dium^ but-< 
terdies^ tue head of the chrysalis is always pointed 
towards the skiesj as Intimating a joyful and happy 
change in its n&; 2 (t transformation. But this wonderful 
analogy does not cease here ; it is among the caterpillars 
of this type^ and ^f this type only^ that vrh hpd all 
those which feed upon noxious or deadly plants^ — on 
hemlock, nightshade^ nettles^ and all such as, either for 
their poisonous oi; hurtful qualities^ are shunned by 
mankind, — as fit emblems of evil and of mischief. It is 
almost needless to rec'apitula^e the negative characters of 
this type: the body ' always lengthened and cylin- 
drical, ^e head wi^hovif any particular horns, spines, or 
excrescences, and of a moderate proportionable size: 
the other extremity of the animal, although obtuse, is 
never suddenly thickened ; neither are there any tails, 
filaments, or pointed appendages at the end. All the 
caterpillars of the diurnal Lepidoptera belonging to this 
tyjfe, are spined or tuberculated ; but in the next tribe, 
which includes tiia hawk-months, or , crepuscular Lepi» 
doptera {Sphingides Sw.), the** threatening attitudes are 
developed in li^u of the armed spines ; in both, how- 
ever, we find a large proportion feeding upon poisonous 
or noxious plants. The common white admirable but- 
terfly, which lives upon the nettle ; tfie painted lady, 
which, as «a, larva, devours thistles ; and the splendid 
paicock ‘"butterfly, which feeds with the former ; are all 
familiar Examples of the typi we have here indicated. 

(/)7*) The thiM is the Natatorialy or Anopluriform 
type, so namedjbecause, in the higher and larger groups, 
the animals belonging to it either live in the water or 
frequent its vicinity : such aquatic creatures may there- 
fore be said to be enclosed*or covered, as it were, from 
the atmosphere, and live under shelter of another sub- 
stance. • Now, although none of the diurnal butterflies 
are either natatorial or in any degree aquatic. Nature 
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has neyerthdesa preserved^ In such aa belong to this 
type, the atrongest andisioat heauliful analogy to animala 
of such habits. The Heeperidts, or skipper butterflies^ 
unlike all others of theltribe^ are enclosed and catfered, 
in their larva state, from the air; not, indeedl^in water, 
bat within the folds of a leafy case, fabricated by the 
animal itself, and which it never quits except as a 
winged insect. The name of anc^lurpirm had better, 
perhaps, be retained to the examples of this type among 
the d turn A Lepidpptera ; this epithet having been be- 
stowed upon it from the resemblance borne by the cater- 
pillars to the anopluriform apterous insects, or bird 
lict', of Dr. Leach. But let us enumerate more par- 
ticularly the character of these lar^^oe. First, then, the 
head, which in the two foThior is of ifloderate size, in 
this type is always disproportiqnably large, thick, and 
obtuse, yet it is never decorated witri horns or append- 
ages : the body is not long, but rather inclined to 
shortness ; the hinder extremity, however, is always 
much thicker than the fore part, so that it frequently 
seems to end very abruptly : the surface is generally 
smpoth and naked, nor is their any appearance of spines, 
tubercles, or other ap^epdages#’ These caterpillars, 
more than any other, resqpble the fa! maggots of flies ; 
while their bodies, being sufficiently protected by the 
covered habitation they fabricate, are mually soft ; the 
legs are small and weak, ^cause there is little use for 
them ; the caterpillar l|eing, as it were, sedentary. In the 
natatorial or anopluriform type of otljer animals, the 
legs are generally wanting. * • * , 

(58.) The Suctorial, jr Vermiform type,*iB one of 
the most remarkable types, in the variation of^ its struc- 
ture, and in the apparently contradictory forms under 
which it appears. There is one peculiar* distinction, 
however, by which it may generf^y be recognised; 
this is, in the smallness of , the heads of these caterpil- 
krs, destitute, at the same time, of any thing like ex- 
traneous appendages. It follows, from this circum- 
stance, that the mouth is particularly small ; Tfhile the 
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hinder extremity of the body is inyariaUy narrow and 
pointed. These pectdiarities dIPe the very reverse of 
those of the larvw belonging to the last type> and 
render this of very easy detection. It might be in- 
ferred frotn the term vermiform^ that these Lnrvfe are 
always of the lengthened shape of a worm, and that tn 
the mode of taking their food they are suctorial ; but 
neither of theso inferences would be correct. These 
caterpillars are likened to the true earth-worms, because 
both their extremities are pointed, an^ because they are 
the representatives of those creatures among the diurnal 
Lepidoptera, Again, they are termed suctorial, because 
most of their corresponding types or representatives 
among other animal^ derive their food from suction 
alone, and are^he mo*^; Sothless of their respective 
groups. The different j<.liape8 which belong to the suc- 
torial type among (he diurnal butterflies, is the onisci- 
form, or chelonian : in other words, its shape is inter- 
' mediate between that of a wood-louse (Omacua Lin.) 
and a chelonian reptile, or tortoise ; the head and tail, 
indeed, are small and narrow ; but the body is dispro- 
po^onably broad, much depressed, and appears as if 
divided into plates like the< ^hell on the back of a 
tortoise. Most of the buttengies belonging to this type 
are natives of the Tropics ; but there is one division 
which is more •particularly European, and which con- 
stitutes the genus Polytmniattia* , or, the Blues and 
Coppers, of English collectors. • « 

( 59 .) The ^asorial, or Thysanuriform, caterpillars 
belong tp the last type. if e have to notice; and they 
difrer, in many striking peculiarities, from all that we 
have yet spoken of. In the general shape of their body, 
and in the proportionate size of their head, they as- 
similate to the*iuliform and the raptorial types; but 
from both these they may be known by two characters. 
Either the head itself is a^med with distinct spines, 
forming a sort of crest round the back part ; or it seems 
divided into two parts by a deep notch, each portion 

\Zool 111. ii. pL 134. 
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being pomted: aometiines these points are so long as to 
nesemble horns ; in odter exaniplea they are very shorty 
and hardly conspicuous ; wbOe in some few, although 
the hinder part of the head is pointed^ it is not divided. 
The extremity of the body gives us anot^r pecu. 
liarity : this part, also, terminates in two pointed pro- 
cesses, which, according to their length in different 
examples, ei^er assume the appearanee of taUs, or of 
two little short spines. We have no very striking in- 
stance^ of* theses horned caterpillars among t£ose of the 
European butterflies ; but if the student meet with the 
larvfc of any of the brown meadow butterflies, forming 
the modern genus I/ipparchia, he wiil have a very good 
idea of the general character of (jliysanuriform larvie, 
the great develoi*ement ofWhich is &en only in the 
large butterflies of 'J'ropical ^merica. A few words 
may be necessary in explanation of lie names given to 
these caterpillars. They have been called T/tymnuri- 
form^ under a belief (and we think the supposition is 
correct) that they represent the Lepisma or Thysanura 
of Dr. Leach ; while, by terming them also Raaorial, 
we point out at once their unquestionable analog]^ to 
the rasorial birds. 

(60.) Let us ^ow coqipare these types of lepido- 
pterous larvse with the flve great groups of birds and 
quadrupeds : the test of their accuracy«will consist, of 
course, on the analogy by jvhich each should mutually 
represent the oij^er, ^We commence, then, with the 
iuliform type. The butterflies which proceed from 
caterpillars bearing this form,*are well known he the 
most perfect of the whole^ribe. This is manifested (y 
their possessing six perfect feet adapted for walking. 
Linnsua was well aware that the swallow-tailed butter- 
flies were the princes of the diurnal Lep^doptfra, for he 
places them at the head as the Nobiles, and names the 
species after the herof s of (^reece and Troy. They ate, 
in short, the most perfect of all butterflies, whether we 
regard their general structure, or the unrivalled beauty 
of their form and colouring. Now, this perfeAion, in 
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lik^^ iipffiner^ Mongi to the typical order of perchers 
amiaig birda^ and the Q^adrurnttna or Primates among 
quadrupeda.* In -each of these, the power of locomotion 
is^most developed and complete; and the feet are con- 
sequentl^^paore perfectly formed for such purposes than 
in any otner. If we look to the metamorphoses of the 
iuliform butterflies, the analogy is further strengthened. 
Their transformation is not merely complete, but nearly 
all change into chrysalis with the head directed upwards. 
To this remarkable fact, which is an ^essential ^art of 
the sublime instruction conveyed to us by these em- 
blems of our own resurrection, w^e attach the greatest 
importance ; and we accordingly And it to be one of 
the leading features pf the most perfect sort of meta- 
morphosis. 'flic iuliforra, or pret-emiiient type o" 
larva thus agrees witl the pre-eminent orders of qua- 
drupeds and of burd(- ‘ all i^ceing in being the most 
perfect of their kind. The raptorial typo (called by 
some the Seolopendriform) is the next in succession. 
We have seen that there is a character of evil belonging 
to Uiis type, even under the appiirently harmless fo.m 
of^ caterpillar ; and if any one should be inclined to 
term this fanciful, Be would jsoon change his opinion 
upon handling one of the sp^ned caterpillars of Brazil, 
the pain of which (caused by its poisonous spines) 
w^uld cripple bis fingers for many hours. Now, one 
of the great characters of a}l the examples of this type 
throughout nature, is to be le6% per^ct in their con- 
struction than ,the last, but to be endowed with one 
advantage*--«*that of atre'dgth. Such a power, in fact, is 
inseparal&e from their naturp. The falcons and vul- 
tures among birc]?^ and the carnivorous beasts among 
the quadrupeds, being the most cruel and ferocious, are 
consequently Stronger than any others. The same ob- 
servation is applicable to the butterflies of this type ; 
they are well known to be jthe strongest in make, ahd 
the most powerful in flight, of all the diurnal lepido- 
ptera ; while they show a marked inferiority to the iuli- 
form btitterflies, by having the two fore feet so short 
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as to be incapable of being used in walking. The meta- 
morphosis of these catei^illars has been ^ady adverted 
to, and its ifeculiarity forms a part of the inferiority 6£ 
their station when compared to that of the pre-eminent 
type : the head of the chrysalis is pointed dotynwards 
to the earth, symbolical that all types of evil " are of 
me earth — earthly ; *’ in contradistinction to the up- 
ward tlirectiori of those pupae of the last fype, which are 
the symbols of perfection. Upon these grounds do we 
inaintaiii, that, inta^ the stages of their existence, the two 
principal types of the diurnal butterflies are strictly 
analogous to those of the va animals : if any 

other proof was wanting, we need only rest our argu- 
ment upon this. In quadrupeds a^d iuliform butter- 
flies wc have the greatest per^ction of the feet; whereas 
in raptorial or scolopendriform b^tter^cs, and in birds, 
Nature has evidently rendered these organs imperfect, 
and made their perfection to consist in superior powers 
of fliglit. 

(''iJ.) If we turn to the aberrant types of larvae, or 
thos: which have been named the Anopluriform, the 
Vermiform, and the Thymnuriform, we shall find they 
analogies equally strong ay^eng the vertebrate animals. 
The enormous head of the^Hesperian caterpillars, and 
their thick obtuse body, are strikingly conspicuous in 
the aiiopluriform quadrupeds, or the whades (Cetacea'^ 
in which order, the head is disproportionably large 
as frequently to e^^eed |he circumference of the body : 
the aquatic birds, in like manner, represqpt both ; and 
although their bodies do not enfl so abruptly^ ^at the); 
have the shortest tails of^l the birds in ei^^stence. 
Next let us take the vermiform or onyciform larvie ; 
how strikingly do thy caterpillars of the blue and copper 
butterflies ( tue Lat.) resemble a little tortoise, 
with their small pointed head and tail, and their wide 
depi^sed body markers by resemlding plates ! Iff 
again, we compare them to armadillos, the analogy is 
equally just and capable of demonstration ; for the ^enus 
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DasypuB is a vennifonn type, while it is almost the 
only one among quadrupeds^ which, from being covered 
with bony plates, can be compared to the tortoises or 
chelonian reptiles. The smallness of the head and 
mouth the vermiform caterpillars is very remarkable; 
and upon looking to quadrupeds and birds, we iind that 
the Glires, or^mice, the armadillos, and the wading tribes 
(GraliatoreB)y*^B.ve the smallest and most pointed muz- 
zle, the lyirrowest^ gape^ and the least mouth of all ver- 
tebrate animals. Now, the only ditlerence between the 
general form of tliese tortoise-like caterpillars, and that 
of the common earth-worm, is this, — that in the former 
the body is excessively contracted, whereas in the latter 
it is excessively lengthened : the pointed extremities of 
the head and of the tail,' in both aftimals, is a common 
character, whicly ai have already seen, belongs to no 
other type of larva* of insects or of vertebrate animals; 
this at once accounts for the excessive length of body 
possessed by all the gnawing quadrupeds {Glires Linn.), 
and by all the birds in the order of waders (Gralla^ 
tores), 

r ( 62 .) There now only remain the Rasorial or 77i^- 
cat^illliLrs; and«the8e,if the preceding views 
are correct, must of neces^ty represent the Galliwicmy 
or RasoreSy among birds, and the horned cattle, or 
ipiminants ( Cngulata), among quadrupeds. Now, both 
of these groups of vertebrate animals, in their respec- 
tive classes, are the only ones which*have horns, crests, 
or poinjted appendages on their heads. Look to the 
.wholopf the order iJiigulata, and you will find the 
rhinoceros, with its hornqfl snout, and the numerous 
families of deer and antelopes and oxen, all decorated 
in this manner: turn to the gallinaceous birds, and 
you will fihd nearly all the peacocks and pheasants 
ornamented either with conspicuous crests, or with little 
ear-like egrets ; the diffirent fiowls with fleshy combs 
cresting their heads, and the front of the different 
Guinea hens armed with bony protuberances. These 
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are but ao maAy representations of rasorial or thysa^ 
nnriform larvae, the cluef characteristic of which, 
every experience entomologist well knows^ is the horn- 
like spines which crest the head, and give to {^em the 
aspect of ruminant caterpillars. But this is knot the 
only mode by which Nature has clearly pointed out to 
us the harmony and simplicity of her fundamental laws. 
Thysanuriform larvae are those only wliich have the 
body either terminating in two long«filamentB resem- 
bling tails*, or iff tvro fleshy points, as in the caterpillars 
of our common meadow brown butterflies, t Now, if 
it be inquired, what are the birds which have the greatest 
developement of tail ? — the merest tyro will name the 
peacocks, the pheasants, and all the typicgl gallinaceous 
birds, as possessing^this member in its highest state of 
developement. The analogy of* thisf order of birds, 
with that composed of the domesticated quadrupeds, 
long ago pointed out by Linnsus, is unquestionable ; 
and we accordingly And that the horse, which stands at 
their head, has the most beautiful tail among quadru- 
peds. But an arrangement, it has well been said, if 
really natural^ will stand any test : |he most trivial, at 
well as what appears to bevthe most important circum- 
stances, must be talfen into ^consideration. Now, it is 
notorious, that the most bulky of true quadrupeds are 
found in the class Ungulata; there we liave the ele«* 
phant, the rhinoceros, the hippopotamus, and the whole 
family of antelopes^and ^en : the largest birds, on the 
same principle, occur in the rasorial orders and in like 
manner the giants of the diurnal butterflies dll pfoceed* 
from the thysanuriform caterpillars. To pursue these 
beautiful and astonishing representations further, — for 
many others might he pointed out, — is surely netxllesB. 
Enough has been said to establish our proposition, that 
the types of lepidopterous larv® are only so many re- 
presentations of the primary* types among the most* 

« Merian** li». pL 19. fig. 1. ; Stull, pi. & flga. 9, A 

t See Lcwin*s Brit. Ina. pi. 17. to 54. 
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perfect of the vertebrate animals. This fact being 
demonstrated^ it follows that aS the larvn of annulose 
animals must bear as true analogies to those of the 
diurnal Lepidoptera^ as these latter do to the primary 
divisioiv»* of quadrupeds and of birds. 

(63.) If^ again, we look for analogies between the 
classes of the^Annulom and the typical forms of larvae 
already ex|>laiifed, we shall not be altogether disappointed. 
It becom|8, indec^l, of the first importance to illustrate 
tills subject, because, having abando/ied all the arrange- 
ments and theories of our predecessors, tlie entomo- 
logical world in general will expect that good and 
sufficient reason^ should be urged for this venturous 
proceeding. We l^egin, then, with the iuliform type of 
caterpillars, wlhich, as w^ have alAiady seen, are the 
pre-eminent ; aud th(;^ accordingly produce the most 
perfectly organised of .ill the diurnal butterflies : it is 
consequently this type which represents and stands at 
the head of the class Ptiiota. Next come the Aptera, 
and the raptorial larva:. In the former we And all the 
difierent races of 'those noxious or disgusting insects 
yrhich excite so much terror in vulgar minds, and whose 
very appearance is ^repulsivp. Among these it is only 
necessary to mention th^ different races of spiders, 
wood lice, scorpions, centipedes, harvest bugs, bird lice, 
and those detestable parasites the Acari, which are the 
pest of man in tropical ccgintries. Surely, if any assem- 
blage of insects may be called types />f evil, those in the 
list nopr before us are universally felt and known as 
.such. They compose* consequently, the sub-typical 
group, .whose hideous aspict and hurtful qualities are 
aptly represenu^d by the forbidding appearance and the 
stinging qualities of the raptorial or scolopendriform type 
of caterpillirs. These latter, among the diurnal Lepi^ 
doptera, produce the Nymphalida*, the sub-typical group 
«of the butterflies ; and are/igain represented by the threat- 
ening rampant caterpillars of the sphinxes, which are also 
the sub-typical group of the lepidopterous order. Be- 
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tween all these^ therefoae^ it is not possible to conceive a 
more beautiful series of representations. Now pass* to 
the Rasorial or Thysanuriform type, the caterpillars of 
which, as Dr. Horsfield well observes, have their heads 
h^tct with horn-like processes ; but their cnief cha- 
racteristic," as he could not fail to observe, ** consists 
in two very strongly marked lengthened9t>r filiform ap- 
pendages " at the end of the abdomen. We have already 
seen that these t^il-like processes repfhsent the long tails 
of the rasorial bircft; and we shall find that Nature again 
employs this favourite device to designate the rasorial 
type of the Annutom, It is among t\;e Annetides alone, 
of all the aberrant classes of annulose animals, that we 
find not a few, but^he greate|^t portlhn, opnamented with 
fringed crests on the fore part of their body, and long 
tail- like processes at the other. •Amclig the Annelides, 
also, we have the largest Annulom ; while the thysa- 
nuriform larvffi produce the largest of all butterflies. 
Other analogies might be pointed out ; hut the above are 
so strong, that there cannot be a doubt of the Annelides 
representing the thysanuriform caterpillars. Let us next 
compare the class of Vermes , coiy prising the intestidkl 
worms, with the i^erinifoAn type of caterinUars. Here 
the analogy is no less interesting. The entomologist 
will recollect that the great distinction^f these cater- 
pillars is the attenuated or pointed form of its two ex- 
tremities, so that at first Sight it is not readily seen 
which is the heafi and*which is the tail. Now, this is 
precisely the description of ai^ intestinal woiYn^ where 
the mouth, if it exists, is so small as to become obso- 
lete ; even minute inspection is necessary before we 
can determine at which end it is situated ; so completely 
pointed and uniform are the two extremities, tf it he 
urged, that the shape of the vermiform caterpillars of 
the diurnal Lepidoptera are broad and flat in the middle 
of their body, we have onl;f to look to several of tfie 
Vermes for an exact representation of this Bha()e. And 
if it he said, again, that there are no vermifonm cater- 

F 3 



70 natural ARRANOBMENT of INgECTS. 


pillars having the long cylindrical body of the intestinal 
wdrms^ the entomologist must be reminded of the larve 
of the Linnsan Gttometria, now called the true moths 
{Phalamideii), where we find the longest caterpillars in 
the whole order of Lepidoptera ; just as the Fermes, ipid 
their representatives^ are the longest of all annulose 
animals. TlMire now remains but one division in each 
group to be compared, and these are the Anopluriform 
caterpillars and the Cirrhipedea, or barnacles. These^ 
it will be remembered, stand at the extreme confines of 
their own superior groups; the Hesperian butterflies 
being the last of the PapWones, and the barnacles the last 
of the Annuhsa. In such extreme groups, the analogies, 
also, are alway i the^most ^mote ; nor can we expect to 
trace any thing in .rnmon, as regards absolute struc- 
ture, between th^ ^ornl of an anopluriform cateqiillar 
and barnacle : but when we reflect upon the habits of 
these two very dissimilar tribes, we are immediately 
struck with the beautiful method by which Nature has 
intended that they should represent each other. The 
truly natural character,” as Mr. MacLeay observes of 
the Cirrhipedes, " is that vegetative quality by which 
they are remlercki incapable Of locomotion ; " while it 
may with equal truth be saiel, that tile most striking and 
universal peculiarity of anopluriform caterpillars consists 
in their always remaining, as it were, sedentary : they 
spin themselves up in a leaf, which (apparently at least) 
they never quit ; and in whiclf they change into the 
pupa. So far,* therefon;, they have nearly as much of 
that Vegetative quality,” when we compare them with 
all the other types of larvic, as have the Cirrhipedes. 
Both, in short, ire modifications of the apodal larvff, 
and may be (lescribed as truly sedentary, or living in 
one place. We have intimated, that it would be almost 
impossible to discover the most remote analogy between 
the form of a barnacle an^ an anopluriform larva ; but 
there is a very curious coincidence in the genersd ap- 
pearaiv*^ of the two animals, which may be here men- 
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tioned. „ Any one who looks at an anopluriform cater- 
pillar, must be struck by the excessive size of the bead, 
— often broader than the body, from which it is so far 
removetl, as to appear attached to it by a peduncle. 
Dr. Horsfield, therefore, justly characterised twe larvte 
assaying a very large head, attached to the body by a 
long nech'" Now, the Cirrhipedee, projsfriy speaking, 
have no head ; but tliat part of the animu which corre- 
8i>oLdB thereto, and where tlie moutl^ is situated, is ele- 
vated t>n a lon^ ieshy slender peduncle ; so that the 
thickest part of the creature is that where the mouth 
is situated. Such, in fact, is an anopluriform larva ; 
the head, where the mouth is placed, Is the thidcest part 
of the animal ; so that the hgure ofta pedunculated bar- 
nacle may be temUd a rude%ketch of that form which 
Nature developes more accurately i|i the larva of a 
Hesperia, and brings to the highest perfection in the 
quadrupeds, under the form of the whale, — that is, in 
most perfect of all her groups. We make no apo- 
logy to the reader for this apparent digression ; for 
what can be more delightful than to trace the varied 
yet consistent operations of Natur^ through the endliss 
diversity of forms she sf^reads Deforp uf. We have 
shown that the pfimary ty|>es of caterpillars represent 
the primary divisions of quadrupeds and of birds, and 
that Uiese tliree important groups are affain represented 
by the great divisions of Amulosa, It is impossible to 
believe that results, uniformly consistent with each 
other, can be founded but on the true symbolical system 
of Nature. We hope, therefore, to have tio^»demop- 
Btrated our original proposition ; namely, that tjie groups 
of the Annuloea represent those of tlie Fertebrata, and 
that the principles of variation, in one aiAl the other, 
are precisely the same. The following table, therefore, 
concentrates all we have said in this paragraph : — - 
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Amlogm of the Larym of the Lepidoptera to the An- 

NUL08A. 


Clasacii Afithe 
Aunutofa. 


AHoiogki. 


Ptimary Types of 
LaavjB. 


Aftbua. * ^Airy or spinous ; often pmionous. Seolepcndriform, 

CIE.U-EDE 8 . 

V. f Botif ex tromlties pointed ; head! P'ermtform, or 
VEBME8. j very small. , ^ J Onuc^urm, 


(64.) Let us now inquire into Uie principle of variation 
that pervades e^ich of the types of larvse herein described. 
This demands our ; »rticuf.tf attention^ because, as it ap- 
pears to us, somei;[ion?ou8 ideas have been entertained 
on this subject. We have seen that, in one large group 
of insects, containing many hundreds, perhaps thousands, 
of species, there arc five leading types or forms of cater- 
pillars ; and that these correspond, and follow each other, 
in the same order of succession as do the classes and 
orders of quadrupeds and of birds. But the student, 
any more than tl\p prbfcssefhontomologist, must not be- 
lieve that all the thysanurifd^rm larvi£, for instance, go 
in one of these five divisions ; or that he is to class all the 
8colo])endriforid caterpillars together under another di- 
vision. True it is, that by such an arrangement he would 
get a uniformity of the same-shaped caterpillars, and he 
might defter himself with having discovered the true 
a]^rangec]j?nt of the LepiSoptera; but when he looked to 
th^t^^jfiiics which proceed^ from his thysanuriform 
or nls scolopendriform larvse, he would find that, so far 
from exhibiting the regularity and affinity with each 
other, which, from looking only to their caterpillars, he 
had expected, he will be perfectly disappointed. But, 
to^render this clear, let us state a case ; — let us suppose, 
for instance, he had in his possession the five cater- 
pillars here represented : he sees that they answer to 
our description of the thysanuriform type; and, as they 
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have a very close reseijblance to each other, he conse* 
quently concludes, with every show of reason, that they 
will produce pupie and butterflies equally near, and 
equally resembling each other. He accordingly feeds 

them, and watches their transformation with ^at anx- 
iety. The first, we will suppose, which changes into 
chrysalis, is that of Podalirius Pompiliu^y or the Ja- 
vanese swaUow-taU : he sees with surprise, that the 
chryfialis, instead of having its head suspended down* 
toardifpas in all the true thysanuriform types, has it in 
an erect position ; while the butterfly, into which it is 
subsequently transformed, has six perfect legs, and turns 
out to be of the iuliform, or pre-emin*ent, type. Sadly 
perplexed at this, he traces the progisjss another ; this 
he conceives, froni*the lengtl^of its horns, to be more 
typical, and he consequently expects fthat it will pro- 
duce him a perfect thysanuriform butterfly. But he is 
again baffled; it becomes transformed into the purple 
emperor, — a butterfly which belongs to the raptorial, or 
scolopendriform, division. Of two green caterpillars, 
which, from their similarity, seemed to belong to species 
of the same genus, one only becom^js a true thysanun- 
form butterfly, the other «liangin^ to gne pf the scolo- 
pendriform types. •Finally# he gets from a fifth, which 
closely resembles the last two, a decided ^ecies of Hee* 
peria, — 9 . butterfly totally different from wl those which 
his collection of thysanuriform larvtehad produced. How, 

then, it may be a^ed, fan we maintain that each of the 
great divisions of butterflies has a peculkirly shaped ca- 
teiqnllar ; when we see, as in the foregoing instance, those 
which are called thysanuriform are scattered in 

of these divisions ? This question brings us to thepomt 
we are to explain, — namely, the principle 8f their va- 
riation. It is, theoretically, as follows : — 15 very natural 
group of butterflies, either in their caterpillar or perfect 
state, contains representatione of the primary typw df 
larvK, modified, however, in such a manner, as to indl. 
cate the real type to which they actually belong, ^ 8up- 

• ZooL lu. ii. pi. m. • 
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pose, for instance, we take the iuliform butterflies, the 
most perfect of the diurnal Lepldoptera; now, although 
the types of this division perfectly agree with our de- 
finition, we nevertheless discover, as we proceed to the 
aberrant/examples, that Nature so modifies them, that 
some assume the aspect and character of scolopendrifdrm 
larvse, others have the thysanuriform shape, and so on. 
So that, although the butterflies which stand at the head 
of the iuljiform diyision, as being typical, ^have iuliform 
larvte, yet that the group, taken as a , whole, will •contain 
analogicaf representations of all the other types of larvae 
we have described. The scolopendrifonn butterflies 
(^Nymphalidea Sw.}, in the very same manner, contain 
representations of i'diform, thysanuriform, vermiform, 
and anopluriform caterpil&rs, besides their own proper 
type, which is 8C?»’ Miei^driform. This fact, which none 
of the modern h pidopterous writers appear to have 
lierceived, has been so fully illustrated in a series of 
plates*, as to be placed lieyond all reasonable doubt No 
better argument, indeed, than this, can be urged against 
the prevalent but erroneous idea, that the natural ar- 
rangement of the L*pidoptera, or, in fact, of insects 
generally, entirely d^pends«i^)on the form of their ca- 
terpillars. Our belief is, therefore, that, without a 
knowledge of the perfect insect, we should never be able 
to explain whether it was allied to any one particular 
type by affinity, or whethar it only andogically repre- 
sented it. • o 

(65.) Most of the modifications' under which the 
primary; types of larvec We in a manner disguised, will 
bo^^^y. comprehended by the foregoing remarks. luli- 
fWnii larvte, as we have already said, are smooth ; but 
sometimes they are covered with fleshy tubercles, as in 
the instance oV that beautiful butterfly, Polydorus Thoas, 
Now, the whole structure of the perfect insect shows that 
k belongs to the iuliform iiutterfly ; and the reason of 
its larva being disguised in the form of another type 
(for the spine-like tubercles on its body are merely soft 
« ZooL UL Sdferiet. 



8VO0B8S1ON OF RBPBBSENTA^XOW (IbNSTAKT. 75 

processes) is^ to show the genus Polydnrus represents 
the NjfmphalidiMf, or scolopendriforra butterflies. A notHhr 
iulifonn larva has the body terminated by two UttU 
points^ thereby denoting its representation of the thysa. 
nuyform caterpillars. Thus every natural grckp^ not 
only of the diurnal butterflies^ but — so far as we yet 
know — of the whole order Lepidoptera, (on tains repre- 
sentations of the primary forms of larvie, following each 
other in a uniform series^ and produchig perfect insects 
whose {Itnicture harmonises with this theory.. Where 
natural groups are comparatively small^ and pre-emi- 
nently typical, it sometimes occurs that all the larvffi are 
uniform, without any of the above modifications. We 
see a strong instance of this in the old genus PierU, the 
most typical, accormng to oft* views, of all annulose 
animals. It is to this very circumsflance W must attribute 
the fact of all the Pierian larvu being iuliform. But, 
when groups are very extensive, we consequently find a 
greater variety of shape, of colour, and even of struc- 
ture, in the perfect insects ; and this extends also to their 
larvie. The genus Papilis of Latreille, the very next 
after that of his Pieris, is a case in point. We ventured, 
some years ago, to break uf fhis most natural group into 
minor subdivisions, because*we found it contained iuli- 
forin, scolopendriforro, thysanuriform, vermiform, and 
anopluriform larva;, while the perfect insects produced 
from them imitated, in 6ome*way or other, each of the 
great divisions of lefidopterous circle. 

(66.) In orders where the igetainorplfbsis i» imper- 
fect or incomplete, and the larvie more or lef» ra^resent 
the perfect insect, the analogies we have alreadyaletailed 
can nevertheless be traced. Thus, while Che lepidopterous 
caterpillars live upon vegetables, the Hemijfem, in tlieir 
typical example {ReduviidiB), arc carnivorous: like all 
raptorial types, these insects live by rapine, and suck 
the blood or juices of their victims. The aquatic, of 
anopluriform, type is seen in the active larva; of the 
dragon-flies, in the neuropterous order. • 

( 67 .) We shall now briefly notice the shape and 
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peculiarities of the perfect pi^a^ or chrysalis. It is 
without limbs^ inactive, and so sluggish as to show no 
other signs of life than a slight degree of motion upon 
being disturbed. An insect in this state exhibits little 
or no iiidication either of the form it originally had^ or 
that which it is destined to assume. Among the typical 
Lepidoptera^ ijr, more properly, the butterflies, we find 
thiW distinct types of pupa^, all of which change into 
that state above the ground. The Jlrsi of these chiefly 
belong to the 'iuliform division: its form is angulated, 
with both extremities pointed; the tail is fastened to 
some other substance, generally the tree upon which it 
fed as a caterpillar ; while the body is kept in an erect 
position, with the head pointing upwards, by means of 
a transverse threaf' . which loops it across its breast. The 
second fonn is gert. ralfy more ungiilated than the former, 
and not unfrequently ornamented with golden and other 
metallic colours ; but it is attached in a very different 
manner ; it has no transverse brace, because it hangs 
suspended in the air by the tail, so that the head is 
consequently directed downwards to the earth. The 
ihird kind of pupa^is attached, like the first, both by 
the tail and by^-a transver^^ thready but its position is 
generally horizontal, and if is always enclosed within a 
convoluted le^f, similar to the habitation W'hich it lived 
in as a caterpillar. The skippers (^Hesperidw) are the 
only family of butterflies, present known, which change 
into pupa? of this description. There'^is reason to think, 
however, that,' even in this family, some considerable de- 
viatioitc from the above mode of attachment will here- 
after bt detected. Lewin^ figures the pupa of the 
spotted skipper ks enclosed in a slight web, under cover 
of a leaf,” but without the transverse brace or thread. 
With the metamorphoses, also, of the extensive family 
of Erycinid<e, we are but imperfectly acquainted, except 
so far as regards one solitary species, figured by Stoll. 
The pupa of the Apollo butterfly is also described as 
being< enveloped within a leaf; but whether it be simply 
* Brit. Inf. pL 46. fig. 7. 
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enclosed in a thin wcb^ without a brace, similar to that 
of the spotted skipper, k uncertain. Should the dguipg 
of Lewin be correct, it follows that such unbraced pupie 
will present us with a fourth variation among the butter- 
flies; and this will be analogous to the pupift of the 
spinning moths, or silkworms (Bomhycides)^ subse- 
quently noticed. 

(68.) But the typical forms of perfect PupiP are 
not all to be found among the butterflies ; and this shows 
us, by^e way, that a system built upon thii stage of 
an insect is not a w'Yiit more valuable than another which 
rests solely upon the caterpillar. Hitherto we have 
seen that these creatures perform their transformations 
in the same element as that in whi^h they were born ; 
but on entering among the^ crepusculdi* or twilight 
flying tril)e (^Sphingidcs Sw.), we final that the larvee 
quit the air and hide themselves in tne lx)wels of the 
earth, as if they loved darkness better than light, be- 
cause their type was evil." At the head of this tribe 
stands the death’s-head moth {Sphiujc Atropoe), car- 
rying upon him the ^^sign and seal" of the symbol 
which Nature has designed him to be. Upon the thorax 
of this extraordinary insej^t^ whick*iB the largest inofli 
found in Europe, the figure of a hum^ skull, the em- 
blem of death and of the grave, is so distinctly stamped, 
that a casual observer might easily imagine it was the 
work of some cunning limi||er desirous to give an un- 
natural terror to a^icct of a really harmless insect. 
Now, the caterpillar of this forbidding creature, when 
it is about to undergo its traiAformation, ppne^ates to 
more than a foot deep into the earth ; and all^;he true 
sphinges do the same ; but Nature ^oes not* pass to 
^ese subterranean pups without many gradual modi- 
fications. Some of the hawk moths spin themselves a 
web on the surface of the ground, which is covered by 
leaves : others proceed a step further, and make use gf 
particles of dirt in preference : next come a few who 
repose themselves in a little hollow grave, so that they 
hatdly lie beneath the surface : succeeding speftes dig 
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deeper and deeper^ until we have the Sphinai Atropoi aa 
type and perfection of subterranean pupM. The 
greatest part of the night-moths (^Noctuidei) possess 
this metamorphosis, which may also be found in the 
aberrant»*iexamples of the other tribes of moths; but in 
the two first mentioned, the Sphingides and the AV- 
tuidef, it is most prevalent and typical. The most 
complicated soft of pupa, however, is that into which 
the silkworm tribe are changed ; for here we have a 
surprising display of preparatory caution and « indus- 
trious skill. It seems hardly necessary to describe in 
this place the pupa or cocoon of the common silk- 
worm, or rather oaterpillar, except to notice its general 
structure. There j|s a provident care in the prepa- 
rations made fiy all insec|fi of this ti’ibe, which is very 
remarkable;— thi|y et ‘^^dope themselves in an oval com- 
pact ball of the most delicate threads of silk ; these are 
drawn from their own bodies; and they contrive, in 
some unexplained stage of the operation, to affix the 
whole, externally, to a firm object. Now, this is evi- 
dently a very near approach to the siirae form of pupa 
as that which is so slightly developed in the skipper 
butterfly before allulled to;«lpitthe difference is this,— 
that in the silk-spinning caterpillars, «the web or cocoon 
is so firm and compact as to resist the weather ; whereas, 
in the other iasect, the web is so thin that it can be 
seen tlirough, and conseq\^ntly requires the additional 
protection of a leaf or of som^othe]; substance. We 
may add, also, {hut in the former, the^chrysalis is always 
thick, qylin^lrical, and obtuse, particularly at the head; 
wdiile, ih the latter, it alwayg exhibits some appearance 
of angles, and tjie head is more or less pointed. The 
pups of the true moths (^Phalfenidea) are mostly of 
this latter destsription ; that is, they spin a thin and often 
almost transparent -web, within the folds of a leaf, al- 
though the form of the chrysalis itself is like that of 
the silkworm. This, in fact, is the typical form of 
the pupic among the true moths ; hut in this tribe we 
have representations of the terrestrial and several other 
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types^ , although we find none of those which are so 
common among the dflirnai butterflies. Such ore the 
leading variations or the most remarkable differences at 
present known among the inactive pupte of the typical 
order of annulose animals. But there is anotlj^r inodi- 
fid&tion which must here be noticed, because it comes 
under our definition of a perfect chrysalis \ this is called 
eaarctate; and is when the larva changes into a pupa 
so entirely covered with a thick cni^laceous ^eli, as to 
assume the appea^nce of an oval egg, the surface of 
which is smooth and glossy, without, in most in- 
stances, exhibiting more than a slight indication of those 
joints, segments, or angles, which afe seen in all the 
types before-mentioned. This sortsof Qppa is chiefly, 
if not exclusively, found in the order of Diptera, or of 
two-winged insects, and in thak of die Hymenoptera, 
which includes the bees and wasps. AfM. Kirby and 
Spence consider this as a fifth kind of pupa^, which 
are not, as in other instances, excluded from the skin of 
the larvsc, but remain concealed under it, and were hence 
called by Linnsus coarctate puptr: tliey may he termed, 
in common language, cased nymphs. The envelope pf 
these is formed of the skill of tHe IcgTa , considerably 
altered in form and textur^"* 

(b’y.) Of imperfect pupw, or such as are active, and 
resemble either the larva or the adult iflsect, there are 
various kinds. The name given by LiniiKUs to these 
semi- transformations, sfipears to us particularly objec- 
tionable : he called them complete, — thereby leading us to 
the erroneous supposition ^af they are the* mpst com- 
plete or perfect examples pf the pupa transfopnation ; 
the fact ^ing, that they are, in this inspect, precisely 
the contrary : they not only greatly resemble the mature 
insect in form, W are equally capable *of bating and 
moving. As these insects, however, cast their skins at 
stated periods, and undergo changes, though slight, in 
their extenial and internal conformation, they are justly 
regarded by all authors as undergoing metamoiphosis, 

* Int. to Ent. i. 6D. ^ 
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although of an imperfect kind. Now, these bfteig tfi 
twp very different groups of 4innulose animJs. Jn 
the one, composing the apterous division of Linns^us, 
there is no appearance of wings : these are his comp^ , 
pupae. S^'he rest belong to the Ptilota, or winged group, 
and resemble the perfect insect in every thing but pos* . 
sessing wings, the rudiments of which only appear : 
these latter are called by some writers aemi^cimplete 
pupa * ; and this name may be retained, because it im- 
plies an intermediate state of metamorphosis, between 
the imperfect transformation of an apterous insect, and 
the perfect or complete one of a butterfly. The period 
during which insects remain in this state depends upon 
the species ; some puit it in a few hours, others after 
some months, while not< a few con<linue in it one or 
even two years, v 

(70.) Let us now look to the third apd last state 
of an insect. We have traced this singular little being 
through the two preparatory stages of his existence : 
in the first, he is an inhabitant of the earth, in^^tl^ 
second of the grave, and in the third he becomes a 
denizen of the air. Such, at least, is the life of those 
perfect, or pinged, injects, wlych are typical of the grand 
division of animals now liefore usn The connection 
between these, and apterous or wingless tribes, is ren. 
dered gradual diy the intervention of the dipterous flies, 
where the organs of flight ^re but two ; whereas, in the 
perfect Ptiiota, the wings are glinos(, universally four. 
When an in^ct assumes its adult or perfect state, 
Linnsps termed it m' imago, because, having laid 
aside its mask, and cast off its swaddling bands, being 
no longer disgu^ed or confined, or in any respect im- 
perfect, it is now become a true representative or image 
of its Bpecieb, and is qualified to fulfil the laws of 
nature in perpetuating its kind. As the power of fiying 
Opnstitutes tlie perfection of true insects, we accordingly 
find this in its highest state of developement in the lepi- 
dopterous order, where the wings are the largest, and 
the mbst adapted for rapidity of flight. From this 



VKirnttAL RABiimrv of SAivvafs laws. 81 

point dff^erflection. Nature recedes on each side^ as from 
A Imd-mark ; until, by Ao diflfbrent routes, die reaches 
the order Coieopteray where she presents us with an 
imixjiense assemblage of insects, having, inde^» four 
wings, but of which two are converted into dases or 
sheRs {elytra), which principally serve as mere pro- 
tectors or shields to the single pair whjsh are alone 
foAied for flight. Hence it follows, that the beetles 
are the most imperfect fliers of ih» Ptihia^ or true 
insects ;ewhile, to compensate for such a loss, they are 
the most expert runner/^ of all the orders. On looking 
to the vertebrate animals, we find the same plan in 
their ci cation. No birds run so swiffly as the waders 
(Grailatore*) ; and no quadrupeds, iif reference to their 
siae, pass over an eiAent of grdhnd so swiftly as do the 
rabbits, the hares, and other type* of Ae order Glires, 
How beautifully does Nature thus atlhere to her primary 
laws, while she modifies them in the most surprising 
manner. We shall now terminate our remarks on the 
ineta^usrphoses of insects, or rather, of those two great 
divisions which constitute the types of the Annuhm, 


. ( 11 . 

THL LIPIDOPTFRA. 


(71jr) The order Zjepidoptera, as being the most per- 
fect of all insects, is that with which we commence our 
survey. It comprises the butterflies, the hawk moths, 
and the moths. The wonderful metamorphosis under- 
gone by these insects, would be almost incredible, were 
it not familiarised to us from early childhood That a 
crawling worm, ravenous of gross food, should volun- 
tarily seek a retreat in theear^, or spun its own shroud, 
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then a change should come over so o^plete^ 
as :diat not a lineament of its ftfst form was Tetained^~ 
that in this staCe^ after remaining a misshaped lump^ to 
all ap]:||?arance inanimate^ it should suddenly burst 
forth^ Full of life and joy, and with many-coloured 
wings ascend into mid air, and derive its only sustenAnce 
from the negtar of flowers ; — all this, we say, is one of 
those miracles of nature, which, were it told of an in- 
sect that had ne>?r yet been seen, the world would not 
believe. But the world, alas I is ebsorbed in •‘its own 
concerns ; the things of time, in the minds of the mil- 
lion, exclude those of eternity. And although in this, 
as in numberless other instances, Wisdom uttereth 
her voice in ;he streets, and crieth aloud/* — that voice 
is disregarded. A li' i^g emblenf is placed before our 
eyes, of those diiangit^ v/hich await Man ; but by how 
few is it regarded I How few “ lay it to their heart,** 
and bring Uie momentous question to themselves — Is 
mine to be a change of happiness or of misery } 

And decnw weak man the future promiseVain. 

When worms cun die and glorious rise again ? 

(72.) The geiWral peculiarities of the Lepidoptera 
are so strohgly marked, as to give the whole group a 
very determinate character. It seems hardly necessary, 
in a work of this nature, to describe a form so univer- 
sally kiiow'n. As we piust, however, enter into some 
particulars, we will take the/;omipon scarlet admirable 
butterfly as .an explanatory type ^Jig, 1 .), both of the 
larva or caterpillar {&), the pupa or chrysalis (6), and 
the imago or perfect state (c). The wings are four, 
broad, and aipple, and rendered opake by a fine powder, 
which, upon being magnified, is found to consist of 
innumerable minute scales. The nourishment is imbibed 
by means of a long trunk or proboscis, which is spirally 
^ curved up lyhen the insect is not feeding. The an- 
teiinw are long, composed of a vast number of very 
short minute joints, which frequently form a club- 
shaped mass at the end. The lower wings only, in some 
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grevipB, Ere capable of bjing folded. The metamorpho- 
se ia' complete ; that is, the pupa ie quiescent : soifte 
authors tenn it obtect^ and others incomplete : this latter 



term, however, is objectionabfo, inatmu^h as it is cal- 
culated to give an etroneous Jrapression on the subject 
The change of the caterpillar or larva (a) to the chrysalis 
or pupa (6), and then to the perfect wingSd insect (c), 
in this species, and nearly att others throughout the 
whole order, is as complete an external metamorphosis 
as can possibly he intbgined. • , 

(73.) The connection of this^orderin th^ci^e of 
the PtUota has been already^ntimated, and wilh again 
be adverted to when we come to speak^f the Hernia 
ptera and the Neuroptera, Several of the hemip'terous 
genera have their wings covered with a ^farinaceous 
powder, and dilated quite as much as many of the 
moths. Mr. MacLeay instances the African Flata * 
Iknbalaf as another proof of this affinity ; since it is 
not only destitute of ocelli, but has the antenna; fp- 
tnarkably devebped. The imroediate^roeans of trans- 
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ition, the same author continyes, "is probably exeni* 
plifted in the genus Aleyrodes,'* whose metamorphoais 
is described by Reaumer as perfectly resembling that 
of the Lejiid(^tera» On the other hand, the connection 
of this!* order to the Neuroptera is efiected by the 
Linniean genus Phryganea ; and this so perfectly, that 
the latter may even be called aquatic moths. 

(74.) The diiferent arrangements that have been 
proposed for this vast assemblage, can only be slightly 
noticed ; for, were we to enter into such details, a mo- 
derate volume would scarce contain them. The three 
great divisions of butterfly, hawk moth, and moth, are 
so obvious, that Linnteus formed them into as many 
genera. Th<» distinction was natural, but the denomi- 
nation artificial ; n('«^ because they respectively com- 
prised many thousai^ Is of species, but because the rank 
of each group is totally different from those which he 
denominated genera in the other orders. Fabricius long 
had the genera] credit of having first broken up these 
groups, and thereby made the first step towards a better 
definition of their contents. But this merit belongs to 
•a countryman of our own. It was in the year 1767> 
that Moses Harris published his small ** Essay preced- 
ing a Supplement to the Aurelian,’* wherein he not only 
gives most accurate magnified figures of all the leading 
types of the British butterflies, but actually divides them 
into genera. Few copi^ of this remarkable work, in 
all probability, were printed} an^F being given to the 
world at a tifhe when tp doubt the authority of Linnsnis 
was consulered scientific treason, the Essay seems to have 
attracted little or no attentioii. Harris founded his ge- 
nera on the ncAiration of the wings, to which he paid the 
most minute attention ; and his figures of those organs 
are beautifully accurate. In the year 1776, was pub- 
lished the famous Vienna Catalogue,’’ as it is generally 
termed, '' the joint production of Messrs. Denis and 
SchieflTerro filler, two distinguished officers of high rank 
at the court of Vienna, who, from their charge in the 
Imperial Academy, are known In Germany by the name 



SUOUBSnVE 6Y8TBMS OF l«BPllHfrTBE4. $6 

of Thereiianer.*’ * Tb|fie original observers of nature, 
by ^ great attention they bestowed upon the metamot- 
phoaes of their groups, opened a new field of invest!^ 
gation. Without in the least detracting from th^ merits 
^ Ochsenheimer, Illiger, Sclirank, and Fabriciis, it is 
very clear that all their groups are found in the ** Vienna 
Catalogue;'* and that these again, so far^ regards the 
British butterflies, had previously been pointed out by 
Harris The arrangement of the Wenna Catalogue" 
is entirfiy founded Aipon the variation of the larva or 
caterpillar ; whereas that of Harris is entirely from the 
wings of ^e perfect insect : yet it is an extraordinary 
fact, that these systems, although founded upon two such 
diflerent principles, are substantially th% same. The 
groups of tile Vienna Catalogue," ii^ fact, perfectly 
agree with those of Harris ; and ehis latter author has 
the particular merit of having first pointed out, in the 
year 17^7^ the genus Leucophasia, which it was left for 
Mr* Stephens to revise in the year 1 830* The only two 
attempts that have been made to arrange the Lepido-> 
ptera according to the natural system, has been one pub- 
lished some years agot, and the more elaborate expov 
sition in Dr. Horsfleld’s \aIUable publication on the 
insects of Java. The first «of these is scarcely worth 
repeating, and our space is too limited to admit of those 
details necessary to explain the latter. * 

(75.) All lepidopterous ittsects arrange themselves 
under three primary^ divfcions, which are perceptible to 
the most inexperienced observer^ Mr. Khrby paintedly 
insists upon this. The obvious primary lections of 
the Lepidoptera,'* argues this eminent entomologist, 
which have been evident to almost* every one, are 
those three which correspond with Linne's^ geflera Piu 
piHo, Sphinx, and PhaUgna** The first of these is 
cburacteriscd by having the antenne terminating in a 
mass of club (jig, 2. a), and by flying, with few ex«* 
captions, during the day. The second comprise the 

* Horaf- Java Ins. p. IS. 

f Taylor's Philosopblcal Magarino fiv March, 18S7. 

O 3 
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hawk tnotha^ genoiatly to terii^ (Spkinffidea)^ where 
the antennw are thickest in the middle (6)^ and gradnidly 
narrowed towards each extremity. 

These insects derive their familiar 
name flom the rapidity of their 
flight, and from the distant resem- 
blance which play be traced in the 
profile of their heads to that of a 
hawk ; in general, they fly only 
during morning and evening. The 
third, which is by far the largest 
division, comprehends the moths 
(Phalamideg) : these fly only in 
the dusk, of ^evening, or during 
the night; and tlieir -^nt^na* gra- 
duate from the baH« to a line point (c). These, as 
Linnuus long ago ^^crceived, are the primary divisions^ 
corresponding to our primary circles of the whole order. 
But as one of these, or the aberrant, is always resolvable 
into three others, we And that the noctumd moths ar- 
range themselves into three great groups, composed of die 
HombycideHf or silki^oths; the Geometride^, or loopers; 
and the Noctmdee, or night moths. Thus we have 
three aberrant and two typical groups or tribes, corre- 
sponding to tlj^e quinary divisions of all the other orders. 

(?(>•) Commencing with the PAPiiiioNiPES, or first 
tril^,we shall merely observp, that they comprehend all 
the diurnal butterflies with clavate lAitennie, or such as 
were included by Llnneus under his genus PapUio, 
These 4ve arrange under five distinct families, which, 
under the following namec, we shall briefly notice; 
namely, 1. the PapiHonidaf; 3. the NymphaUdtB ; S«ilie 
Saiyridaj 4. the Erycinida; and, 5. the Hetpefiim, 
The first have six perfect feet, and iuliform larrte ; €ie 
second have the anterior feet abortive, and the larv* are 
*scolopendriforra r these two being typical ; while the 
three following are aberrant. 

(77-) The arrangement of the Papilionuia into their 
minor families or divisions has not yet been attempted — 
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at least, with tm Tefmnce to their complete circular 
affialtiea. We i£aJl not, therefore, at present, otter any 
other opinion as to their true affinities, tl^ that which we 
formerly intimated ; namely, that the old gener^ PapiUo, 
Fterte, ColUu, and Dmte* followed each other«in a na» 
tural order ; but analysis has brought to light another 
group, which we were die ttrst to charac^ise, under the 
name of Zftcinta (Licinia Amj^ione, fig, 3.) : it repre- 
ss 




sents the HeHconirue, antt h unques^pnably connected 
to CoHas, Latreilfe has miataken the type of this genus 
for a HeUconiay in which ^ has been followed by Dr. 
Horsfield, who cites the larva, of which \he only repre- 
sentation is that in Stoll. The general sketch of these 
groups, which wiM^no>e follow, is sufficient for our pre- 
sent purpose: they are compos^ of— 1. iltie Fagilimina, 
or true butterflies ; 2. the Pierirug, or wbitei^; 3. the 
ColiaM, or yellows ; 4. the LgctsniruB, or large under- 
wings ; and, 5, the Pama9Hnat, or Apollo butterflies. 

(73*) The Fapi/tontme are generally termeth swallow- 
tails, from the lower wings being dilated inZo twospatulate 
lengthened lobes; but t^ form is by no means general, 
since near one tli^ of the species have the lower wings 
rounded. They comprise some of the largest lepido- 
pteroos insects, and ue at once known by the gxtreme 
sbortnesB of their palpi; these psgts, in fact, are so 
o 4 


88 NATOBtkL ARRAVOXMBNT DF INgBOTB. 

small, that diey appear, even in the perfect insect, to 
harve been broken off: the antenne are long, the 
vary slender, cylindrical, and slightly curved; and the 
anterior^thighs armed ivith a short acute process in die 
middle. T^e sides of the lower wings are cut out, to 
give a free passage to the body ; and all the feet are 
strong and lep^thened. Their colours are not brilliant, 
but rich and imposing: black or brown is the general 
ground colour ; dils being varied with spotted bands of 
yellow, red, or sometimes green : in oome, the wfbgs are 
striped with black upon a yellow ground. Their flight 
is not very rapid or strong, and much resembles that 
of the garden whites. Their geographic distribution is 
very wid^* fo; although but two secies occur in Eu- 
rope, both of wl^ch have^been found in England, those 
of America and are numerous, while others of 

much beauty occur in the remote regions of Australia. 
The group, however, is most abundant between the 
tropics ; yet, like all others strictly typical, it is, in its 
general range, almost universal. 

(790 Fierina, or garden white butterflies, imme- 
diately succeed. They comprise several distinct genera. 
In these butterflies, tHe cluhofHheantennic is always sud- 
denly enlarged at the top, and much compressed ; while 
the palpi are clothed witli long straggling hairs, and the 
last joint obviously projects beyond the head. AU this 
will be apparent, on examining one of the common 
white species found in our garifenB.^*^The legs are per- 
fect : the cateipillars ar^. nearly smooth,— merely pre^ 
Tided wj^th short downy hairs, thinly scattered over the 
body : the retractile horns, so generd in the last group, 
are entirely wanting. The ground colour of the perfect 
insect is gener^y white ; but in that group which passes 
into the Papilionina, there is nearly an equal propor* 
tipn of black; in others {Euterpe Sw.), a similgr 
variation takes place; in dl, however, the angles or 
corners of the wings are much rounded, and they offer 
no exqpiple of tails on the inferior wings : hence en- 
sues a weaker flight while their size is moderate : the 
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tinder wings hare no gi^re for the body. Their geo* 
graphic distribution is simHar to that of the last family, 
except that the genera of the Old World are in most 
cases different from those of the New, and tlieje are as 
many species in temperate as in tropical latitudes. 

(so.) The Coliame, or yellows, exhibit a uniformity 
of colour seldom met with so decidedly psevalent in all 
the species. They are of a rich straw colour or bright 
yellow, entirely destitute of bands nr spots y but the 
under Airfare is vasiegated with minute dots, and gene- 
rally marked by one or two small central silver spots. 
From the great similarity which prevails, the species are 
not readily distinguished. The form of the perfect in- 
sect, however, is very peculiar : ittf structure is thick 
and robust ; the wings trianguAr, with ^he angles either 
very slightly rounded or decidedly acute : no other but- 
terflies in this family possess these characters, which all 
indicate that boldness and vigour of flight belonging to 
the group. The anteniie also are peculiar ; they are 
very gradually thickened towards the tip, where they 
end abruptly and without any compression ; the ante- 
rior feet, although provided with cli^vs, are much shortor 
than usual; and the loWbrVings foisn an imperfect 
groove for the body. Seveial sjieciea belonging to the 
genera Gonepteryjf and Eurymus ocepr throughout 
Europe, and some of these inhabit Britain ; but the ty- 
pical form is chiefly conflned to the tropical latitudes 
of both hemispherd^ wllere they are found in prodigious 
numbers; they are, in fact, injgratory ifl8ectB,*and re- 
present the swallows in their own tribe. * • 

(81.) Of the Lycanma we can say hut little, «ince we 
know not the exact extent of the group? they are, how- 
ever, immediately distinguished by their^ lai^ under 
wings, which are as long, and always much broader, 
than the upper: the sexes differ so materially, that 
closet naturalists have not only described them aT 
separate species, hut have imagined they belonged to 
different genera. In structure and appearance they 
reaemble the Hdiconida ; but their anterior feet are 
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perfiectj while their long wings and very riender 
eqvdly separate them from ihe Fierina. The club of 
the antenne is long, not abrupt, and greatly compressed ; 
while tl^ head exhibits the peculiar appearance of being 
pmrrect,tor placed upon a long necic. The larva of one 
species (L. Amphione) is furnished with two solid spines 
near the hee(}i as in the ErycinidiB ; but we know 
nothing of its habits. We first became acquainted with 
this remarkable group of insects in South ^America ; 
where, during the autumn of 1 8 1 6, we captured bight or 
ten species.* The general appearance of the genus Leu^ 
cojphoiia induces us to place it at the confines of this 
group. 

(82.) Under the Pama$iitUB we place the genera 
Parnassiu8 and^ i haU ^ Latreille*, -^two remarkable 
and apparently isolated groups, peculiar to the conti- 
nent of Europe. Parnamus, in its larva state, is pro- 
vided with the forked retractile horns of the genuine 
Papilios ; and its chrysalis appears to be hid within a 
leaf. In Thais, which evidently borders upon the next 
division, the caterpillar is arm^ with a row of fleshy 
spines, and the chrysalis is obtuse at its anterior part. 

(83.) The family of \M Nymph AL iDis, or brush- 
footed butterflies, next suoceed. 'fhese are eminently 
distinguished from the last, both in their larva, their 
pupa, and their perfect state. In the first, the caterpillar 
is more or less covered witb sharp spines which gives it, 
as has been well observed, a tArif^f or threatening as- 
pect. Tihese spines are qften surmounted or accompanied 
by haira possessing such a stinging or irritating quality, 
as to cause the most intolerable pain to those who handle 
them. This wc^have unluckily experienced in Tropical 
America ; but no such qmdity bdongs to the Britidi 
species. The pupa is for the most part angulated, but 
it is sometimes smooth ; in either case, however, it is 
horned with rich metallic colours, sometimes disposed 
in the shape of spots, at others covering the entire 

* Thi geniu wai deSned and publtihad in lool. lUutiraihnt, vol. i. 
pL 15. • 
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dttymliij irhicb lluii ^pema cat out of a aoUd piece of 
metal Unlike that of the true hutterflieB^ the pupa* is 
always suspended with its bead downwards^ and is en- 
tirdy destitute of a transverse thread ; some fiepr^ repre* 
seating the silk moths {Bmnhycidai)^ live and.»undergo 
their metamorphosis within a leaf ; these exceptions^ 
however, are very rare. The perfect inject presents us 
with many peculiar characters. Its whole structure is 
more ro||UBt and vigorous, resembling, in this respect, 
the C^iafUB ; the anterior feet are short, almost always 
imperfect, and generally covered by long hairs ; whence 
their popular name of Brush-feet. No general defi- 
nition will serve to characterise the shape of the wings, 
as these, no less than the palpi alld ai^nnie, vary in 
each of the lesser families ; Ilut, in ^neral, the under 

4. 
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forms of the larva and pupis in thK family, we may cite 
that of the peacock butterfly (a)' which agrees with the 
general structure above descriW; but those of the 
purple emperor (b) are seen to be totally diflhrent ; al- 
though lj[ie two species, in their perfect state, obviously 
belong to the same division. In the genus Acrea, again, 
the larva (c) /esembles that of the peacock, while the 
perfect insects are totally dissimilar. In the American 
genus Eutplaa (d)y» which we place, without ||oubt, in 
this family, the caterpillar is furnished with tvto pur 
of fleshy processes, — one towards the head, and another 
near the tail; sometimes the back is furnished with 
another pair : th^se processes obviously represent the 
tufts of hair upon tke clear- winged Zyganidte of Brazil, 
and indicate a ver; .dose affinity with them* The pupa, 
which is smooth, is suspended downwards, and cleuly 
belongs to this division. * 

(84.) The Nymph AL 1 D.S, as a whole, have been 
considered the typical or most perfect family of diurnal 
butterflies. On this subject, we had long ago remarked. 

If strength of body, rapidity of flight, or farillianey 
o^ colouring, were sufficient to constitute the typicid 
perfections of th^ diurnal JKepidoptera, the award of su- 
periority would undoubtedly be cohferred upon this 
group, did they not show a decided inferiority to the 
last family, in their less perfect construction. The an- 
terior legs are destitute of daws, and are so shor^ as to 
appear at first sight perfectly useless.*' f Now, this 
peculiar atructure of the feet, dthoug^, no doubt, admir- 
ably adapted to some unknown habits of the insects, is 
nevertheless, in one sense, aUi imperfection, when com- 
• 

* Dr. Honfield’a illuitration of hit fyatem, firom placing ftiU conSdciice 
in the nomenclatui? of M. Latrcille, it unfortunately defective. The larva 
he hat figured at pi a fig. 18. of his beautifUI work, taken from Stoll, aa an 
example of Heliconian it that of an Etyciaa, Again, fig. SO. on the tame 
plate, copied ft-om the tame work, it not a Heliconian but it that'of Aerea 
aEolto,— an intect we have teen by thoutandt in Brasil ; while that at fig. 
19. called by Lutreille a Heticoma, it Uiat of our Licinia AmpkUme already 
given in this chapter. (Zool. lU, il pi. 91.) The truth it, that we are 
perfectly unacquainted with the larva of a tingle tpeciet of HeUconia. It 
It entirely an American group, and altogether tropical. We have fife- 
quently met with the chrytalii (e), but never with the lam. 

t PhiL Mag. March, ufsT. 
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pared with those of the true PapUionida* We see no 
reason^ therefore^ to cHhnge the above opinion. , 
(85.) The family of Sattuim, or Argus butterflies, 
was originally comprised by us in the last cliviuon ; but 
more matured reflection, and the analogies th^ bear to 
other groups of higher value, induce us to consuler them 
as entitled to a distinct station. They have many pecu* 
liarities in their habits, independent of such as have 
been poi||ted out in their metamorphosis. Here we And 
the largest butterflies in existence; the whole group 
being analogous to that of the ruminating animals 
among Quadrupeds, Nearly all the typical species are 
oonflned to Tropical America. Their colours are distri* 
buted on the upper surface, in larfje masses of shining 
blue, upon a browh or dark ground. The genus Amo* 
ihusa represents these noble insects in" India ; but their 
size is smaller, and they are destitute of brilliant colours. 
The smaller groups of this family are those only which 
are distributed over Europe ; we have many species 
in England, known by the familiar name of meadow 
browns (flipparchia F.). The strong peculiarity which 
runs through all these groups, is, tliat the under surface 
of the wings is invariably ornaniented with beautiful 
ooellate spots ; these spot^ in the large American spe- 
cies, resemble in form, but not in brilliancy of colour, 
those on the tail of the peacock ; but iA the European 
examples they are smaller, more numerous, and often 
silvery. The general ‘itructure of all these insects, even 
those of the larges^ is weak. The typical>group^ live only 
in the dark primeval forests, resting on the ^unks of 
trees during the meridian ^eat, and show a depided par- 
tiality for shade ; some, indeed, fly Honly towards the 
dusk of the evening. These habits, strikingly contrast- 
ing with those of the PapHionidas and tK^ Nymphalidas, 
3 how that we have reached an aberrant group of these 
diurnal Lepidoptera; and illustrates that general habk 
and structure must have more weight than partial con- 
siderations, drawn either from the larva, the ^upa, or 
the perfect insect. The natural divisions of this group 
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hare never been investigated, and we shall not attempt 
their definitions. The general Itructure of the cater- 
pillar in this family is termed by Mr. MacLeay, Tkym^ 
wariformy or, in other words, tearing a close analogy to 
the Zr«pt|mo, and simDar apterous insects of the same 
division. It may be described, typicaUy, as much 
lengthened, narrow at the end, having two long sets, or 
caudal appendiges resembling tails; the head being 
armed witfi spines, ^r greatly widened in its form, lilm 
a shield : in the less typical groups, the end of tho body 
terminates in two points, and &e head is frequently 
divided in a similar way. The ringlet {Hipparchia 
Hyperanthun)^ in •the larva and all its other stages, is a 
native and familiar eY^mple of the Argus butterflies. The 
pupa is more or Icfs sn\poth; and ns suspended with 
the head downwards, ymOar to the last family. The 
anterior part is sometimes much pointed ; but in the 
European examples it is generally obtuse. Green is the 
previJent colour ; but no instances are kuown of these 
pups being ornamented with metallic colours. 

(86.) The SATYRiDiu, in their perfect or imago state, 
differ very little in general structure from the Nympha^ 
Man The anterior feet havei. the same shortness and 
brush-formed appearance ; the palpi aie equally perfect ; 
but the antenne are more sfender. All these circum- 
stances confirm the justness of our observations, that if 
any one set of characters are made the key-stone of 
a system, that system is sure to ^d in. being thoroughly 
artificial. ^ ^ 

(87.) ^ Wr retain the nlme of EnYciNiDiE to the next 
group, bqpause there are mfny reasons for supposing 
the genus Erycina of Fabricius constitutes the type, 
rather than that of Lycana or Polyommatue, as sup- 
posed by some** writers.* As the Satyrida contain the 
largest butterfiies, so do the Erydnida comprehend the 
smallest. Their forms, however, are singularly diversi- 

• See the tuhgenera of Polifommatut, illuitrated and deSned In Zoot, 

m. Sd aerial. 
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fied ; and show how impouible it is to frame a compre^ 
hensive character for %n extensive group, which ^ 
nevertheless strictly natural. The three most prominent 
groups contained in this family, seem to be represented 
by tl^ genera Erycina, Polyotnmatua, and Thikki, All 
these, however dissimilar in their perfect stage of exist- 
ence, preserve a strong resemblance in their larva state. 
The colours and the habits of these buttA^ies are parti- 
cularly varied. The Erycinina are chiefly foui^d in Tro- 
pical ^nerica : their fonn is delicate, and they rest with 
all the wings expanded. Representations of all the 
groups among the diurnal I^epidoptera are found in this 
small-sized but singularly beautiful sub-family, of which 
no true example occurs in Europe, ^hat of Polyomma^ 
tu8y on the^contraryfcontaining^he blue Argus butterflies, 
is nearly unknown in South Am^ica, trhile it abounds 
in temperate regions : they are denominated, by our 
collectors, Blues ; a rich shining blue being the preva- 
lent colour of the upper surface of their wings, while 
the under is thickly sprinkled with small ocellated spots. 
The Theclina are likewise remarkable for the brilliant 
azure of their upper surface, but the under is genera^y 
marked with slender deliaat» lines^rossing both wings ; 
hence their familiar name of hair-streaks. The genus 
LycssnUy or coppers, on the contrary, are known by their 
rich fire or copper colour. The formef are found in 
Europe ; but by far the largest proportion occur in Tro- 
^ pical America aqd Brazil alone furnished us 

with more than cue hundred species o{ Theda, The 
copper butterflies are restricted to the Old Worid. Both 
groups, however, hear a s^png resemblance to each other 
in all points of general structure and b#hit. The cater- 
pillars of this family arc of very peculiar make, and stamp 
the group with every appearance of beihg a perfectly 
natural one. By some it is denominated vermiform; 
but as the term onisciform, in this instance, is much 
more expressive, we adopted the latter upon a former oc- 
casion, as we shall now do upon this. The larva is diort, 
broad, flattened, and usually naked: the head is ve?y small, 
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and ita^eueral aspect iinmediately reminds us of an Onit« 
or wood louse. In general it is naked {fig, 5» c) ; but 
in some of the Oriental species ( Thecla Jurbtut Hors.) it 
is hairy, and in others ( T, longinus Hors, fig, 5.) the sur* 
face is lAuch wrinkled. In Erycmdy the hairs sometimes 
assume the appearance of tufts ; and in the only spedes 


5 . 



(e) of which the larva has been figured, there are two 
horns near the head (a). Much, however, remains to 
be discovered respecting the transformations of this 
dfversided group. ' ^ 

(88.) The pdpa differs essentially from that form 
so generally prevalent in tlie last family: it is short, 
thick, and obt«se, attached by the tail, and, in all the 
European and American groups, braced b} a transverse 
thread {fig, 5, d). It seems, howfver, from the figures in 
the Javanese Cajdogue (pi. 4. figs. 1. ly 4,5.), that several 
of the Oriental species are merely suspended with the 
head downwards, without any transverse brace. Is not 
this an error of tfie engraver r 

( 89 .) The separation of the Erycinida from this 
family, merely because the larva of the only species 
whose transformation is known, is furnished with two 
IjpmB like some of the thysanuriform caterpillars, ap,r 
pears to us highly objectionable, because it is in no 
degree sanctioned by the structure of the perfect insect> 
It is ahhost impossible to bring into contact two more 
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diffisrent foriiiB Aut an Eryt^ ixid a 
whether we look to thedt in their larva or their perfect 
state ; and for this, and other reasons, we adhere to the 
arrangement we formerly proposed 

(90.) The Hesperxb^ constitute the last family of 
diufhal Ltpidoptera. These insects have neither size 
nor brilliaiicy >0 rt^commend them; whij^c^ their long, 
abruptly hooked antlnns give them such an isolated cha* 
Tarf>er, that the famUy can never be mistaken. Nor are 
» their distinguishing (i^iaracters confined to outward struc- 
ture. '^Iieir flight is even more rapid than that of the 
2 \\iffHp/iaiida!, and, ii thi ‘or^^ t’ ' jal species, is per- 
formed with such celeiit th*n tbe e^e can scarcely 
lollv V th" iiiRo.t, T *5 IT, *ndeed, be^ compared to 
the tisKirostral or ong ^irds, which, in 

fact, they 4 ,ruly represent ; while |heir palpable affinity 
to the hawk moths {Sphingides), has induced almost 
every writer to place them as the connecting link be- 
tween the diunial and crepuscular Lepidoptera. Tro- 
pical America is the great metropolis of this family, 
where the species are so numerous that we found near 
300 in Brazil alone : many occur bqfh in India and ioi 
Australia ; a few in Southern Africa;* bu^ we have as yet’ 
seen none from th€ Pacific Jlslands. In Burope and 
Britain there are but few, and these are but thinly scat- 
tered. Much misconception and many eAors exist re- 
ding the habits of these insects, such as the mode of 
Tying their wings, &cb Some of these we have al- 
ready rectified. * Tflbre are several important dWisions 
in this family, but our present rapid survey wjll not 
admit of their particular en\}meration. , 

(91.) The larvaj of the HespeHda o, d) 

are so strikingly distinguished from those of tlie Foly-^ 
ommodidtBy and the only one known of the* Erycinida, 
that it is really surprising how entomologists still con- 
tinue to arrange them in the same group. The larva, 
in general shape, closely resembles ^at of the common 
cabbage butterfly, but with these diflbrences ;'-7- the 
•Zoo), nusdicriei. « 
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head ii Tery large ; «nd> from the alendemess of Ibe 
anterior joints^ it seemsj as DrfHorsfield remarks^ as if 
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pedunculated : the posterior part is always obtuse^ and 
the surface of the body smooth ; it is^ moreover^ always 
concealed within a*1eaf^ whkh it converts into a cylin- 
drical tube ; herein the caterpillar resides^ and performs 
its chrysalis transformation. A similar mode of life is 
observed in •the family of Tortrices, comprehending 
those little moths so destructive to our fruit trees 
springs and which disfigure |he l^ves of the rose w 
the sanje per^d. These, in fact, aT/e the representatives 
of the Hwperidtv in their own tribe ; although, from 
ignorance of the principle of variation, an erroneous 
idea has been fntertained that the circle of the Lejn» 
doptera is closed by the union of the He^tperUtie with 
the FhakmMa or moths. 

(9^.) I'he pupa retains many of those characters 
seen in the last family, blended with others which more 
properly belong to the true butterflies {Papilionida). 
It is in general smooth (/), but sometimes angulat^ 
(e) : *it8 form is lengthened ; and it is attached at one 
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tnid> and Imced by a tnuimm thmd at the other (d)t 
(hange, aa we bxSe already obaerved, ia alwa]^ 
effected under the cover and protection of a leaf. The 
^luiinplea here figured, of this group, are takep from 
Stoll, and indicate three Vemarkahle variations (oth of 
the brva and pupa. 

(93.) The perfect insects are oonspiqv>^8 
great thickness of their head and thorax, no less than 
for muscular strength : many fly in the same ananner 
•as the common humming-bird hawk moth of Europe, 
and are most active during the morning and evening, 
resting with their wings erect : others prefer the meri* 
dian heat, and repose with all the four il^ings expanded ; 

„ Others, again, are never seen to tak9nousi8hment, but 
^ure found in the fofirats, shelteaed undq^ leaves : there 
is, in short, such a great diversit}! of habit in this fa- 
mily, that it cannot he defined in precise terms ; but in 
all, as showing their immediate connection to the hawk 
moths, the eyes are remarkably large and prominent : 
this affinity is further manifested by the feet, the palpi, 
dec. 

(94»0 The SpuiNOiDie, or hawk moths, compose 
the second great division bf ^e Lepi^flptera. They 
form a tribe, or a ^qoal value (although not 

of extent) to the Papiliontts, or butterflies, from which 
they are distinguished both by the form of their antennie 

f d by the period of their flight. Such, at least, are 
sir popular distincaionsf and by which the two groups 
may be understood bf common oJ)8erver6. • The typical 
peculiarities of tliis tribe are shown in all stages of their 
existence. The larva, in th# principal groups, is very 
large, thick, and furnished with an incurwd horn at the 
end of the body (fig. 7* d): in some, which resemble 

the Hesperian larva(6}, the head is very large ; while in 
others (d) it is proportionally small. The chrysalis is 
never suspended by the tail, or braced by a thread ; and 
the antenme, unlike those of the diurnal butterflies, are 
never terminated by a club. The whole structu|;e of 
die perfect insects denotes great strei](gth and muscular 
a 2 
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powers of flight ; and the wii^^ when the insect is at 
seat, are never raised perpendicolarly. 



(95.) The natural arrangement of this tribe has 
never kttempted.; nor tiave the primary groups 
been yet ^xp 1 aine<l. Dr. Horsfield makes five divisions, 
according to the variation hi the larvie ; but he excludes 
several aberrskit groups, which appear to us to belong 
strictly to this tribe. We shall, therefore, merely indi« 
cate what appear to us as primary divisions, leaving die 
analysis of the whole for further investigation. 

(96.) The Sprinoides may be contemplated under 
three great divisions. The first comprises all those 
which perform their chrysalis transformation deep in 
the earth ; the siasond spin themselves up in a thin web 
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iJh^ 7 « d), and pass th|f period of their existence near 
or upon ^e surface of the ground ; while the pupa of 
the third is entirely enclosed in a thick web^ as in 
Agarista {Jig, 7 * p)> or cocoon, attached to ^vegeta- 

bles. Ail the insects 0/ this latter division during 
the middle of the day ; it contains, however, insects so 
very dissimilar in appearance, that we sha}l divide them 
into the three subordinate groups. 1 . The Spfdngida 
8 w., or true hawk moths, which constitute a groap equi- 
valent to the Nymphalida; which they also represent. 
Of these, the typical genus is the well-known death's 
head {the Sphinseatropits Linn.) concerning which there 
are so many tales of superstition and of terror. This 
insect, which we have already said ^is tlw type of the 
whole tribe, has been very properly dftach^ from its 
allies ; but the change has been attended with this dis- 
advantage, — that the family name has been left with the 
others, which are not typical, and a new one proposed for 
this, w'hich is strictly and naturally so. The larva has an 
ovate truncated head ; and the horn at the end of the body 
is lengtheiie<l, naked, and covered with tubercles : when 
disturbed, it draws itself up in a thre^ming attitude {e)^ 
and its whole appearance is then so formidable, that most 
persons view it witfi fear. There are, nevertheless, many 
deviations from this typical structure. In Smerinthui 
(exemplified by our beautiful Poplar spliinx), the head 
is pointed above, and almost triangular ; while in another 
group the horn is nbarlyVanting. The pupa is terrestrial; 
y^and presents a strikiTig peculiaijty in the proboscis being 
detached, as it were, from the Ix^y, and prbtec^d by a 
covering of its own (c). The perfect insect is generally 
marked with transverse bands on each side the body ; and 
the end of the abdomen is neither attenuajed td a point, 
nor tufted with hair, hut is thick, and comparatively ob- 
tuse. 

(97.) The Orthidjb, or spinning hawk moths, ard* 
smaller and more beautiful than the last. The number 
of species, and, consequently, of forms, is alsq much 

H 3 
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greater. All these^ however, j^re more or less distill- 
gaished hj a lengthened, point^ body, terminated by a 
taft of hairs ; in some, these tufts are very small ; while 
in others, particnlarly the dear-winged Sena, or bee- 
like family* they are very conspicuous. The larva .pre- 
sent us with more instances of variation than the last ; 
hut, so far .as we have discovered, the pupa (h) is 
always enclosed in some substance, either as a protection 
or as a defence ; bnd this stage of its life is passed at, 
or very near, the surface of the ground : the ^oboscis ' 
is hid under the common fold enveloping the body of 
the pupa; and is not protruded, as in the last division. 
So little has been effected towards the discrimination of 
this very natural gioup, that we shall not attempt a na. 
lural dispositioi? of t^''‘d;ew genera that have yet been 
defined. 

(98*) The aberrant dwieion of the tribe appears to 
be composed of three families : — 1 . The Agaristida, or 
Hesperian sphinxes. 2. The Zyganida, or clear-winged 
sphinxes: and, *1. the Cantniada, or moth sphinxes. 
The first, in its typical perfection, is almost confined to 
India and New Holj[and. The perfect insect more re- 
sembles a Heapma than a Sphinjp, or rather, seems in- 
tennediate between a Bowhyjc and a Heeperia. The 
antennae are sometimes thickest in the middle, in unison 
with the general character of the whole tribe ; yet the 
tips are slightly but abruptly booked, as in the Hee^ 
peridot. These curious and apparently anomalous cir- 
cumstances appear to haye much perplexed some writers.'^ 
Dr. Leach *seem8 inclined to place the Agaristida with 
the moths, near to Noctua Sponm , — but he confesses bis 
doubts on the irubject ; while Donovan brings them in 
with the Hesperida. The larva of the only species yet 
known, very much resembles that of a full-bodied Seekt 
deprived of its horn ( fig. 7. a) ; while the pupa (b) 
^is enclosed ih a slight web, spun on the stem of its foMi 
under the leaves and the perfect insect flies by day^ 


* Lewin'tjni. of New South Wales, |d. 1. 
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Of the aberrant forma ^nothing can here be «nd^ since 
the group itself has hitherto received but little attention. 

(99«) The Zyganida, or more properly the Athene 
eerida (since the former name has long ago b^en em<- 
ployed in Ichthyology^) is the most extensive ai^ varied 
family of the whole tribe. Like the last, they are day 
flying insects, small in size, but richly coloured ; with 
fusiform, but generally pectinated, antennse, and very 
small posterior wings: their struclhire is altogether 
weak, Imd their flight slow and feeble. A ibw ex- 
amples of one of the minor groups occur both in 
Europe and Britain, but the major part inhabit the 
tropical latitudes of America and India. The typical 
groups are distinguished by their clear and transparent 
wings ; but they afe readily known ^om the brush- 
tailed Seifia of Europe, by having no tufts at the end 
of their alxloinen ; and this part is also much thicker. 
The metamorphosis of this family has been admirably 
illustrated by Stoll, in his supplementary volume to 
Cramer. The larva is onisciforni ; but is either covered 
with tufts of long hairs disposed in bunches or /a^- 
eiouiif or by elevated soft protuberances. The pu^ui 
is always enclosed either In S cocoon, pr in a fusiform 
strong web, attached to pl^ts. The resemblance be- 
tween many of these insects and the Australian family 
of Agarhtid^e* is so close, that nothing T>ut a close in- 
vestigation will determine the genera respectively be- 
longing to each. This in, perhaps, tlie most interesting 
group in the whole tribe ; sinc^ we And represantations 
of every order, and of nearly every family,* of ^epido- 
pterous insects : many pat«>n the appearance of wasps, 
bees, beetles, moths, butterflies, flies,* &c»; and the 
resemblance is so exact, that even an experidheed eye 
will not at first detect the difference. 

(100.) The CaHniadaHy or moth sphinxes, conclude 
our sketch of this tribe. This is a very peculiar family, * 
which, from their economy being eq|^ely unknown, has 


* Some few Atnericen ineecU, however, enter into thii group. 
K 4 
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long perplexed entomologiBto^ and Mine atrange loea* 
tiona have leoently been assigned to them. We were 
fortunate in observing many of this family in their 
native Kgions^ and thus obtained a due to their natural 
affinideb. The perfect insecU fly with great rapidity 
daring the heat of the day^ and much in ^e same man- 
ner as the tjgpical He8]teTid<B, yet we nev» saw them 
settle upon flowers ; and when they rest, it is* generally 
on the «hady stem of a large tree^ having the wings 
invariably deflexed or incumbent^ similar to the noc- 
turnal moths {Noctuides Sw.). The transformation 
of one species (Castnia Licus) is imperfectly flgired 
on th^ thirty-sixiih plate of Merian : the larva is repre- 
sented as long;., thioJc^ smooth, and much resembles that 
of a Pieris: th^ pup;), gccording t6 this figure, appears 
suspended from a iHmt by the posterior extremity.* 
The perfect insects are the largest of the whole tribe : 
the wings are broad, powerfid, and the farinaceous 
scales so large, as to be distinguished, in many species, 
by the naked eye. The head is very small ; and the 
antenna* are intermediate in form between a Sphinjp 
<yid a Hesperia, l^r. Horsfield, in his general survey of 
the Lepidaptern^ haj altogether omitted this group, the 
characters of which we illugtrated seieral years ago. t 

(101.) The third primary division of the order 
comprises the* Phakeiue of Linnieus, better known by 
the name of moths. These insects, with a few exceptions, 
are completely nocturnal ; con dealing themselves in the 
day, and flying abroad during the dfask. Their size, in 
general,^ is small; although some few are among the largest 
Lepid/epffira yet discovered^ They undergo the same 
three-fold traneformation of all lepidopterous insects ; 
and, like them, feed upon the nectar of flowers. Several, 
however, by a singular provision of Providence, seem to 
take all the nourishment .necessary for their support, in 
the caterpillar state ; since, when they become moths, 
they never have a ||pobosciB. 

* Mcrlan*! figures, however, «re not alwavi to be depended upon. 

t ZooL 111., pi. ISS. , r- 1 — 
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'( lOd.) Ai yft believe diet die three aberrant groupa 
of every circle form one^ we shall, with Mr. Kirty, 
consider the noctnmal moths as one group, resolvaHe 
into three subordinate divisions ; namely, 1. the Bom^ 
h^fcidts, or spinners ; the PhaUmidet, or hoopers ; 
8. the NoctuideSf or night moths. So little 6as been 
done towards the philosophic investig«^tjon of these 
groups, that, while ^eir genera have been multiplied, 
and axe daily multiplying, in the artifibial systenfs of the 
day, th8 study of their affinities has been of late years 
mu^ neglected. We shall, therefore, merely touch 
updt the general characteristics of these tribes, and 
leave most of the families for future inVestigatiom 
(10.^.) The Bomdvcid^, or silk^spmning motlis, 
comprise some of the largest Lepidoptora in existence. 
Although not a very extensive tnbe, it is one of much 
interest, as containing those insects most serviceable to 
man ; and the only ones, excepting the bees, which can 
be said to be cultivated or domesticated. When we 
recollect the innumerable purposes to which silk, the 
produce of these wonderful insects, is applied in Eu- 
rope, and that the greatest portion ^ the Asiatics abscv 
lutely depend upon its faliric for their own clothing, 
we see that, like thi^ ruminating quadrupeds. Providence 
has more especially ordained them to furnish comfort 
and convenience to man. Nor is this power confined 
to a single species. The silkworm of Europe, although 
originally imported^romiABia, is only one out of several 
inhabiting the Eastdhi world ; ^ach producing a silk of 
some peculiar quality, and distinguished either by its 
dueness, colour, or durabilky. The most marked dis- 
tinction, indeed, of the whole group, is^eir enclosure, 
during the pupa state, in an egg-shaped caw, or cocoon, 
rendemd impervious to wet or other injury by the in- 
numerable folds of silk which the caterpillar spins around 
it ; the whole being attached to trees or plants. In the 
pupa itself, there is nothing peculiar; it lies within the 
case, unattached either by the tail or by a traiviveree 
thr^id. The perfect insect is remaijcable for the very 
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email size of the head: thia gfirt pnjecta ao little he- 
yimd the thorax^ that^ in ihe typical iqiecieg, it would 
■earcely be perceived, but for the broad and highly 
pectina^d antennie, most conspicuous in the male sex : 
the paint are very minute, hairy, and lie close to the 
head ; wnile the wings are broad, large, and ornamented, 
in all the typical examples, with transparent ocellate 
spots. 

(104>) The natural divisions of the Bomhyddes are 
completely unknown ; but as, for the purpose ot refer- 
ence, and the more easy detection of species, it is es- 
sential to make some rude assortment of the genera, we 
shall place them under the following heads, until a 
better acquaintancf with the whole has been obtained 
by analysis: — jl. or ghost moths; 2. j&om- 

hyddte, or silk spinness ; 5. Arctiad<pf or tiger moths ; 4. 
Littiosiadoiy or day-moths ; 5* Cryptophadda, or hermit 
moths. 

(105;) These divisions maybe thus slightly character- 
ized. — The first are chiefly composed of large, full-bodied 
insects, with long narrow wings ; and feed, during the 
QAterpillar state, wk^in the trunks of trees. The larva 
is either entirely naked, *or*thinly covered with scat- 
tered hairs. The second, 4 ’r true silk worms, has been 
already noticed: the larva is generally covered with 
stellate tufts of short hairs, very stiff, and sometimes en- 
dowed with a poisonous, or, at least, a highly irritating 
quality. The third comprised all those usually deno- 
minated tiger*moths, fgom the hl^k spots which orna- 
ment tlieif'red or orange under wings: the larva is 
covered twith long hairs in«fvery part of the body, and 
merely spins anhin transparent web enclosing the chry- 
salis. The fqurth seems to he typically distinguished by 
flying during the day. The larva is generally or- 
namented with tufts of long silky hairs, of which there 
are two more conspicuous than the others near the tail, 
two more near the head, and two towards the middle 
And b(kly. It is very clear that this family representa the< 
Zyganida, or deaiv* winged sphinxes of South America; 



TQfl ntAI^ANlB JS. 


107 

ddioim^ we CM^ mdilj dktmgaidi tbe typicil 
it is very difficult io detemune wliidi are tke 
aberrant. The fifth and last division seems closely al* 
lied, both to the TwtrieidiB in the next family^ and to 
the Hepialida in this ; fliey are, however, disti|;Sguishcd 
by an economy so remarkable, that we shall view them, 
for the present, as a separate group. «fhe larva, in 
shape, much resembles that of the goat moth; the head 
is large, and on the body are a few Ottered hairs ; the 
* chrysalis is not enclosed in any web, but lies within the 
chamber, or habitation, previously made by the cater- 
pillar in the solid trunk of the tree. The perfect insect 
differs from all the families we have* here noticed, in 
having the palpi curved up before^ the^eyes, and di* 
verging : the antemfie, also, are#ery loi^ ; and the wings 
possess a peculiar glossiness. We are indebted to the 
late J.M". Lewin for a knowledge of these extraordinary 
moths, hitherto found only in New Holland, and whidi 
he has admirably illustrated in his ‘'ProdromuB''of As- 
tralian Entomology. It is, perhaps, owing to the rarity 
of this book, that modern systematists appear but little 
acquainted with these singular insets. « 

(106.) The iVu{i^i</«,*properly BO qgUed, constitute 
the second division *of the nogturnal Lepidoptera, With* 
out attempting to define this great and diversified group 
by characters applicable only to a small portion, we shall 
merely premise that they are, as a whole, the smaHest 
and the most delicately (instructed insects in the whole 
order. The thorax small, th(^ body thin, and^he an- 
teuns resemble a filiform threap rather thidkesl at the 
base : they are thus distinguished from the thick bodied 
Boml^ycides, with their pectinated antenne^; and from the 
strong and full bodied Noctuide^, by their sleifder and 
delicate shape. The popular name of Loopen has beeu 
given to the first or typical division of these insects, from 
the movement of the caterpillar when walking, the body 
being then raised in the middle in the shape of a loop t. 
in this group, also, file larva has only ten feet : thp per^ 
feet insects constitute the Geometras of the Linmean 
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BchooL The Tortrieei, however^ Bboold first be noticed, 
as they show^ in many respects, a dose a^roximation 
to the last family of the Bofnbycide9: they are beautiful 
little mpths, having the habit, in their larva state, of 
rolling )ip the leaves on which they feed, and in which 
habitation they pass the chrysalis state : excepting in 
size, these caf^frpillars closely resemble those of Uie New 
Holland group above mentioned ; and we have no doubt 
but tha. analysis will fully establish this singular and 
unexpected affinity. The third family is composed of * 
the Tineida, the smallest of the whole order; some are, 
indeed, so minute, that the collector finds it difficult to 
insert a fine pin tnrough their thorax : most of the species 
are ornamented wi Ji spots of silver or of gold, so as to 
exhibit, under a higi) ^magnifying glass, some of the 
most beautiful combinations of colours in nature ; the 
antennae are often very long, and the wings fringed with 
delicate hairs : the larva* are singularly diversified ; and 
this group, which all entomologists agree is a natural one, 
ofiPers the strongest argument against all systems built 
exclusively upon the larvic ; some of the caterpillars have 
fight feet, some fo/^een^ and some sixteen. The true 
Fhakenidae are jthe largest inlets in the tribe, and in the 
shape of their wings they# very often resemble the di- 
urnal butterfiies ; the larva has twelve feet ; and in every 
stage of its existence we see an obvious affinity to the 
succeeding division of night moths (^Noctuides). Fi- 
nally, we should notice the remarkable fur 

their long legs, for tl^ir aquatid habits, and for the 
propemsity of many of the species to fly during the 
day. « w 

(107.) A few remarks on the Noctuides, the third and 
last division ^of the moths, will conclude our rapid survey 
of this order. This natural and very numerous tribe 
may be immediately distinguished from the two former, 
by their simple setiform antenna*, their short but stout 
b^y, their large eyes, and their projecting palpi, usually 
naked at their tip. The caterpillars are greatly diversi- 
fied, but the pupa is almost universally terrestrial, — 
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that ig, neither fiiepqjiding itKlf in the air^ ner en- 
dosed in a cocoon, but buried deep in the grountL 
The habits of the perfect insects themselves are 
usually, as their name indicates, nocturnal, ijlthough 
not exclusively so, as many of them flit abouit in 
sunshine, especially towards the time of its setting, 
and as the shades of evening fall ; bub aids is doubt- 
lessly preludatory to their nocturnal gambols. We 
consequently And their apparel in Sie strictest accord- 
ance these peculiarities ; and nature here again ex- 
hibits its rigid rule of strict economy, for it will not 
even waste a shade of colour that has not its spedfle 
object and purpose. The majority of these insects are 
either sombre or very plain in thcflr clothing, browns, 
drabs, and greys, 1i)eing the predominant tints ; yet, 
although so obscure, these tints are elegantly diversified 
by spots and markings, which amply compensate for 
greater and gayer varieties of colour, and thus evince a 
hirther corrolx)ration of the favouritism of Nature which 
is every where so prominently exhibited towards this 
large and beautiful order of insects. In those, however, 
which are more diurnal in their habits, we observe o«- 
casionally a departure from this sobsiety, which has 
acquired for many of the former the name of quakers. 
Thus, in the PIusub, we see the wings^ studded with 
drops of gold and silver. In the XanthiiBy the colours 
are shades of yellow, orange, straw, and lemon ; in Ca- 
tacola, the under-ufing8%re of rich crimsons and reds, 
contrasted withaba^of intensc^black ; ijfBryop/iHa and 
Diphthera, the superior wings are elegantljr variegated 
with green. Th^ is so much diversity in the structure 
of the larve of this group, that we may allflost assume this 
to be its typical characteristic ; and this ifould point to 
Aeronycta, as the most typical genus, from the great 
differences it exhibits, within itself in this preliminary 
stage of developement : and it is a remarkable fact, that 
even the most experienced entomologists are sometimes 
bafiSed in determining the specific diflbrences of perfect 
insects in this group, which have their larve extremely 
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dissimilar. The position we thu^ assiihie for Acronyota 
it* probably supported by its colourings which seems 
central, in the group of those which are least diversified 
by varie|tie8 of tint, and associating with them we ob- 
serve Pd/ia, Hadena, Celisna, Miana, Maniestra^ RhU 
ssolithay Xylina, Orthosia, and Agrotis, if the latter, 
however, might not dispute position with Acronycta, 
We have just alluded to the difficulty that even skilful 
entomoli^sts have in determining the difibrences be- 
tween closely allied species; but to«the young entomo- 
logist, this entire group will form an admirable exercise 
for his sagacity, and the gradual decrease of the diffi- 
culties it presents will be a sure test of the progressive 
developement of th^t pc uliar tact, so essential, especi- 
ally to the entomologist f yet which is more difficult to 
acquire than knowledge, although, when once thoroughly 
possessed, it is invaluable to the naturalist, from the 
universality of its application, [W. E. 8.] 


CHAP. III. 

THE HCMlPTf^HA. t 
». • ^ 

(108.) Tfin order HEsfiPTBRA is the second, or sub- 
typical, division of the Ptiiqta. Its a’ank in the circle 
of that class, aQjd its integrity, has been already demon- 
strated ; we therefore think it unnecessary to combat 
the opinion 'which some have entertained, that the 
Hemiptera of Linnsrus, or rather of Latreille, is not of 
itself a natural group; still less to discuss the fancy 
(for we can call it nothing else) of a few modem sys- 
tematists, that they are composed of two distinct orders ! 
One would almost think that these pseudo-orders were 
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intended to break np everj tangible distinction^ and 
fritter away all the comprehensive views of the great 
fathers of science. 

(1090 The characters of the Hemiptera ar^of the 
most simple and obvious description : they are only 
four-winged insects, besides the Lepidoptera, &at are 
altogether destitute of mandibles and mgxillic ; hence 
these two great orders are the most perfectly suctorial, 
and, therefore, the most perfectly topical, of ^e in- 
» sects. aAdheriiig the admirable views of Latreille, 
we shall define the order nearly in his own words. In 
place of the mandibulie and maxille of other insects, 
not suctorial, the mouth is composed of a tubular arti. 
culated proboscis, or rostrum, whioh assumes various 
shapes, but is always bent, mgre or l^ss, beneatli the 
head, and generally reposes uporgthe pectus, or breast, 
along its upper surface ; and reposing in a groove, are 
three stiff and fine bristles, the base of which is covered 
by a tongue ; these bristles, when united, form a sucker, 
which often performs the office of a sting or barb, with 
which the animal pierces other insects, or sucks the 
nectar of flowers. The mouth, in short, is formed en« 
tirely for suction ; and it Is oftly in thg genus Thripit, 
which unites this (frder to tljp Hymenoptera, that there 
is any appearance either of jaws or of palpi. The 
second character in importance, is that furnished by the 
wings ; hut this is much more variable than the last. 
In the typical tribe, the upper wings are horizontal, 
slightly coriaceous,* a Al are crossed at their extremities ; 
at which part they are, like the lower wingft, membra, 
naceous. In the sub-typics) tribe, the upper ivings do 
not fold over each other at their endsf^but lie com. 
pactly on the sides of the body, as in most of the noc- 
turnal moths, their substance being very kittle thicker 
than the under wings ; and both are generally trans- 
parent, or nearly so. The metamorphosis is im^jerfect ; 
that is to say, very slightly developed ; the Hemiptera 
undergo, it is true, the changes of larva and pupg, pre- 
vious to becoming perfect insects; .hut, in these two 
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nidimentnry statee^ they are as ^active at their parenla^ 
ffom which they are done to ie distingi^thed by die 
abaence of their wings. The larvie rap^y incxeaae4ik 
siae ; a^d^ after casting their skin^ become pups. It it 
in this il^tter state only that the rudiments of winga, in 
the shape of scale-like processes or tubercles, are first 
perceptible; |he developement of these into perfect 
wings constitutes the adult insects. Thus, although 
the HeMiptera ar^ so intimately conijjscted to the Le* 
jndoptera, that there are insects in, each which render • 
their division by no means easy, they are yet strikingly 
inferior to them in point of metamorphosis. On the 
nature of the connection between these orders, we shall 
subsequently tenla^ge, as well as upon that between 
the Hemiptera jxRfSi ii tmerioptera* We shall, there- 
fore, at once proceed to notice the primary groups or 
tribes, and endeavour to trace their analogies in other 
orders. 

(110.) We arrange all hemipterous insects under the 
five following tribes ; — L The Cimjcii»ks, or bugs, where 
the upper wings are more or less horizontal, and fold 
over each other at their extremities. — II. The CiOAnss, 
or cicadas, having the upper wings defiexed,or incumbent 
on the sides, and of a subtransparent nature through- 
out : the rostrum is placed on the lowest portion of the 
head, and is used only to feed on the juices of vegeta- 
bles : the antennor are very short, and resemble fine 
bristles ; the females are funiiuhed with an ovipositor, 
which is usal as a saw to effect openings in plants, 
for the reception of the eggs. — III. The Aphides, 
or plant lice, in some respects resembling the last, but 
immediately distinguished by their long filiform an- 
tenna, their very minute head, the absence of an ovi- 
positor, and by having only two joints to their tarsi.— 
IV. The CoociDKs, or blight insects, where the tarsal 
joints are five ; the wings, where they exist, are only 
two, and lie horizontally on the body, one over the 
other ; the females are apterous, and onisciform, and 
are alone furnished with a rostrum. — V. We place, ai 
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the type of the last tribe^ the genus Aufiyaones of Lo- 
treille ; distinguished all others, by undergoing « 
complete metamorphosis ; and in other respects so much 
of a lepidopterous insect, that both Linneeps and 
Reaumur placed it withifi that order. The whjle may 
be arranged in the following manner : •— 


Analogies of the Hemipjera. 


Tribet^thc 

• jiHoiogiet. 

Onlen of the 
PU/ota, 


r Raptorial $ chilly living upool 

1 other Uiaecta. 3 

HsMiPTBsa. 

CU illlDLS. 

rWinffS with dinllnct nerves^, ^ 
^ oA(‘i) rnverpd with a tarinareoua > 
C tubniAncc * Jt 

Lbpidoptbba. 

Aphides. 

rOrogadotiK . fumwhiNLwith rau^l 
i d.tl appoiidages , and «ei rutiiig > 
t horn V. • 3 

MBNOPrbRS, 

COKIDSS 

CTrue wingi only two; the most) 

(, iui|>cirect j 

( 01 BOPTPRA 

ALKinODIDLS. 


Nujiiopi bha. 


(1 11 .) It is a remarkable fact, that all the orders of the 
Ptilota exhibit one primary division lyhich is rapaciousj^ 
that is, preying upon other bisects, a^the jioiib and tigers 
among <[uadrupe<ls, %nd the falcons among birds. The 
universality of this law is manifest in every order 
above named ; and the Heniiptera, as a Vhole, being 
the raptorial order of the circle of the Ptilota, so the 
Cimiiiiidfs are the pv-enpiient t)pcs, standing at the 
head of their own ordur, and consequently* repreij^nting 
It. The CtradcH have such au acknowledged yiscm- 
blance to the Lepidopiera, tjjat many authors hpvc ac- 
tually thought they passed into each othei^ without the 
intervention of any other group ; so that, were it not for 
the remarkable structure and metamorphosis hi Aleyrodes, 
we should be disposed to place some of the aberrant 
Cicaden in tliat rank we now assign to Aleyrodes^ The 
whole of the Lepidoptera, and the Ctcadides also, are 
herbivorous; or, at least, never touch ammal <;ubBtanceB; 
for both live on the juices or nectar of plants, in their 
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adult state.*^ Tbe analogies ttit^fora^ of these two 
ordm aie not only placed beyond all doubty but find 
their corresponding representatives in vertebrate as 
well gfi annulose animals. The Apkide^^ or plant lice, 
are thfe bees of the Hemipters, ; for these two groups 
contain the only insects which secrete honey. This 
resemblance, ^however, is not a mere analogy, but an 
affinity. Latreille, without any scruple, places Thripe 
in the^same division as Aphin, from which, however, it 
diiiers so remarkably as to possess jaws ; and hs alludes 
to a fact, what every one may verify, — viz. that when 
these insects ( 'Phripn) are irritated, they turn up their 
body in the manner of the Staphi/lini, The resemblance 
which the onisciform shape, and often the coriaceous 
covering, of the Cocci^s bears tu Coleoptera, exactly 
accords with every ’f^ng we have said on the analogies 
of the latter group. They have the hardest covering 
of all insects ; just as the armadillos among quadrupeds, 
and tile chelonians, or tortoises, among reptiles. Pur- 
suing the especial analogy apparent in our table, we 
find, also, that the Coeeiden and the Coleoptem arc the 
^inost im^ierfect fiyers in their own groups : the females 
of the former^ are' apterous ; while the wings of the 
males are only two, and these fold over each other, 
horizontally, on the boily. The reader will remember 
what we hav# said on the wings of the Coleoptera, which, 
ill effect, are but two-winged insects ; the upper pair, 
or elytra, btung almost useless as organs of flight. 
With such 8^^riking aiid even be:.utiful representations 
of foiu* ojLt of the five orders of the Ptilota, as tins 
table substantiates, we very well leave the last for 
future investigation, 'rhe truth is, that, until the ab- 
errant tribes of the Hemiptera, and perhaps even those 
which are 'typical, are properly analysed, it will be 
manifestly impossible to determine what other insects 
enter into that group where at present we place only 
AUyrades, We should not be surprised, however, if 

* Tlie raptorial feet of the tarvie of the cicada* may poMlbly be uced to 
prew out the Juices of lea\*v9, &c. 



ANALOOHM Or tHB COtiBO^BRA. 


115 


flome aquatic or sub-aqjutio ibnn may eventually be 
added to it ; and this alone would be quite sufBcient ta 
estabUah an analogy to die Neut^tera, 

(112.) The analogies of the Hemiptera to all other 
groups, whether of veAehrate or annulose apimals, 
may be traced through the foregoing exposition ; for, 
if this is substantially true, it follows, as«a matter of 
course, that the Hemipteray like the Ptiiota, have their 
prototypes among all circular series *of animalf: one 
^nly of ^hese will, therefore, be noticed, since every 
experienced entomologist can now pursue this line of 
inquiry. This comparison will bring the Hemiptera 
into junction with the Colfiopttira, 

Andl(*gies of the HeuiPTKiiASfo the ^oleoptkra. 

FainiliiM Tribe* Tribe* 

of the of the Analogies, of the 

Predatores. Hemiptera. Ctdeopiera, 

Cnicxom. f "X'rT.iJr**"* 

CarM^. C.CAD.n». { 

DifUdda, AtEYRooBS. ? ^ Malacodkrmbb^ 

r Body RSort, oval ; Afitennis 1 

Silpkidte. CocciiHifi. J innnlliform} flreiiueiUty (Motiii.icobnbs. 

X iipterou*^ j 

StaphyliniAr. Apm.dfh. Capricorn. 


We have merely added^the first column, or that of 
Predatoree, to show the analogy between* Thri]^ and 
the Staphytinidee, as noticed by Latreille. - ladee^l, it is 
so deceptive, that when the^ minute insects afe seen 
running upon paper (for they frequentlj; fly into our 
study at', the very time we are writing), they^look just 
like their minute prototypes so common summer. 
The analogy between the cicadas and the lainmellicorn 
beetles is very strong, for the types of each feed upon 
vegetable juices ; but this, of course, is not applicable 
to the Carahida, w’hosc only relation to the Cirndidee 
consists in both being in the subtypical groups Of* their 
I 2 
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own drcles. The tortoiee bfetles {Ctusidai) are 
types of the Monilicomes ; and who that looks at a 
Cwscu9 can doubt of one being intended^ by Nature, to 
represent the other ? The Aphides, like the capricorn 
beetles, are remarkable for the great length of their 
antenme ; a remote resemblance, indeed, but still a re- 
semblance altogether in unison with the natural series in 
which these grou]>8 are here placed. 

(Il3.) The typical tribe of the order before us is 
that to which we give the name of Cimigides,' as cor- 
responding, with a little variation, to the genus Cimew 
of LinnsDus. It comprises a very large assemblage of 
insects, at once known by the upper wings being crossed 
at their tijis," one ' over ^e other, where they are thin 
and membranaceous '\e rest of the wing being of a 
thicker and more < ^)ake substance : the rostrum or 
mouth arises i# front of the head ; and the thorax (ac- 
cording to the modern theory) is formed by the first 
segment of the trunk : the scutellum is almost always 
conspicuous, and is sometimes so enlarged as to cover 
the whole body, and give the insect an ap|>earance, at 
-first sight, of beir»f coleopterous ; the anteiinw, in the 
typical groups,, are linear, ne'arly of equal thickness, and 
generally much longer then the heaU ; the joints l)eing 
very few, and distinctly seen, so as to produce angles : 
the tarsi are of three joints, in such genera as are cur- 
sorial, while those which are aquatic have but one or 
two joints. Thus characterised, as* a whole, we are dis- 
posed \o arraVige the great majority of these insects into 
the following primary groups : — 1. The Pentatmuida, 
or wood hugs, having the rostrum long, slender, con- 
cealed, and loosing upon the breast : the body is short, 
oval, and generally half as broad as it is long: they live 
for the most part upon vegetable juices ; but appear to 
prey upon such smaller insects as come in their way, 
probably at certain seasons, — 2. The Reduviida:, or ra^ 
pacious bugs, where the rostrum is very short, much 
resen.bling the thick but curved and sharp bill of a 
bird ; it is very acute, and capable of inflicting severe 
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w^mnds : the lest joittt^pf the antenne is often very 
slender^ and even eetaceoas ; the body more lengthened 
and narrow than in the former family ; the head re- 
markably small^the neck contracted and exserted^^id the 
eyes very prominent. The whole of this fan^ly are 
raptorial^ feeding entirely upon other insects which they 
capture and suck : some are terrestrial^ avhile others 
are siib-aquatic^ and appear to lead to ^e next, — 3, The 
Aiepi'ffp, or water scorpions ; these coinpreheif^ the 
"largest df ail the tribe, and are immediately known by 
the extreme shortness of the antenme, which are in- 
serted and nearly concealed under the eyes. Like the 
last family, they arc carnivorous, and seike their prey by 
their raptorial fore- feet. The tarsi^have never more 
than two joints; anef the hind liigs, in general, are cili- 
ated for the purpose of swimming.* The two remaining 
families, in the absence of the requisite analysis, we 
shall not venture to characterise. One may probably 
be represented by the common bed bug, which, from 
its general structure, and from being apterous in all its 
stages, seems to form a family type, particularly from 
its analogy to the Coccida in the ^ext tribe. But oi¥ 
the 5th, which, from theory, we suppose would repre- 
sent the CentronotiJw, we are^onfessedly ignorant ; nor 
can tliis deficiency be supplied until the ^latural station 
of such genera as Velia, OerrUf, and some otliers has 
been worked out. Under these circumstances, the slight 
notice of the princiflal gtnera which seem to belong to 
the three primary gfbups firsts mentiondll, is idl tliat 
can be at present attempted; after which we*shaU enter 
more at large into the remaming tribes of the ovder. 

(114.) The FerUatomidof, as we apply tll^ term in pre- 
ference to creating a new one, must not be ^naidered so 
exclusively and restrictively as its usual application 
would imply. Its definition, given above, shows that it 
comprises many insects not before Included in it. It 
consists of three large families of the more recent sys- 
tematists, — namely, the Sculati, C&rei, and Lygaim It is 
thus seen to embrace many interesting forms, which are 
1 3 
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RtuaUy very heautifttl ineects^gttily deoomted with a 
tariety of colcmrs and roarkinge^ and occaaionally enli- 
vened with Tnetallic briUiancy. The SaiUati are at onee 
charaoteriaed by their name; for in thia family, which is 
of considerable extent, we observe, in the more tyidcal 
division of it, the scutellum ao largely developed as fre- 
quently to cover the abdomen. In these insects we de- 
tect ajso many wjtiich greatly resemble the Cohopiera: 
aome, in the elongation of their form, and metallic co- 
lour, are remarkably like BnprestiSy instanced in CalUlea, 
Peltophora, and their allies. Spharocorisy again, is a 
completely mimicking representation of the Coerint^ida, 
both in form and mu'kings ; and in SmptocorU^ in 
which the soutellam is less developed, we have the re- 
presentation of a I fis£licorn beetle, wanting its poste- 
rior tarsi. A coni ir/chig proof that these TesemblancCs 
are exceedingly strong, is shown by the circumstance that 
describers have frequently given them specific names in 
allusion to the particular analogy the insect oRhred. 
We have Linntcus, even, leading the way with his Ct- 
in&r ScarabaoHdiv. These resemblances, also, are not 
confined to this gnoup only, hut they likewise extend 
into the two ibllowing. The genus Podop/ty of which 
we possess a species in this country, is remarkable for 
its pedunculated eyes. The reputed British Coptosoma 
globus presento a unique instance in the Ilemipteray of 
the folding of the heinelytra in repose ; for these organs, 
being considerably longer than^the body, could not other- 
wise be brouf^ht under the protection of the large scutel- 
lum. '^o/enoffthediwn Spin., and Coleotichus White, are 
conspicuous for having a duep channel, for the reception 
of the rostrum, in the pectus, the sides of which have 
singularly elevated ridges. The genera which have an 
enlaiged scutellum, fVom the protection this affords to 
the hemelytra, or superior wings, of course dispense with 
the coriaceous texture observable in those which are not 
so formed; for otherwise it is only where these organs lap 
over each other, that the membranaceous substance pre- 
vails ; but in the RoduvU we frequently observe a nearly 
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entirely membrinaceoai^ texture of the superior winge. 
In this family, the latter ataructure occura in all the true 
PmUatwue. Very little is aettudly known of the habits 
of these insects; it is presumable, however, tjiat the 
minority feed upon othCT insects ; and a friend^of ours 
has ob^rved Pmtaioma bident preying upon Vants^M 
lo, which implies a degree of skill in the^capture of its 
prey we were scarcdy prepared to e^fj^ecx in any of this 
group. If there be no mistake in the account gTven us 
*by Weltermann, ofsthe destruction caused by Thyreo^ 
eoTfS sUphtiidea in rice fields, in Hindostan, the family 
evidently feeds upon a variety of substances ; although 
may it not be that these insects are fo&nd in profusion 
amongst those crops, themselves seeking the true de<* 
stroyer? We can here give but a very general idea of 
the group, which is so large, thaUthc space we can allot 
to it would scarcely suffice to record their generic names. 
In the next family, the Corei, which, from their great 
variety, will scarcely yield to a collective character, we 
observe insects in which the sides of the abdomen are 
frequently considerably and angularly dilated; the wings, 
when closed, having dijir sides ^ways parallel, aiul 
leaving those lateral portions of the abdomen uncovered ; 
but this dilatation is not always found in them. It is 
observed chiefly in Coreua itself, and remarkably so in 
Phyllatnorphva paradoxue and hyatridc, in which these 
ap))endages are dilated into thin lobated plates, and 
tend also from the kide#of the prothorax. In Anisooelia 
we observe the posteKor tibie laterally ditkted into-a thin 
foliaceous appendage, as are the antennae *in UndiylUt, 
which besides contains the4argeBt species of the family ; 
one, the P. Kirby, being more ali inchandahalf 
long. In Phyaomenia, Merocoria, and Mfmpachya, we 
And very largely swollen posterior femora. Some of 
these insects stili present a moderately large scutelluin, 
which, although less than in tlie preceding family, is ^ 
always larger than in the next; and in Manmotua^ which 
seems to connect the Cofei with the Pentatofmi»yf^ find 
the thorax produced laterally forwards, giving it the 
I 4 
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appemnce of a emoest^ ivhen^ one ipedeB has been 
nameit htmUw. The prettieit species we possessy in this 
eaniitry, of the family^ is the Corisfus Hjfoteyamif which 
is not ijncominon ; it is of a brilliant vermilion^ spotted 
with Ukck* We may also notice here the very slender 
and elongated form of Berytus Fab. (Neides Latr.), of 
which the B, Tipulariue is frequently found in our 
fields, and the delicate antennie of whidi are acutely an- 
gulated* at the ap& of the basal joint. By means of 
this form, the transition is easily ma^ to the third family, ‘ 
the Lygm, which consists of elongated insects. As in 
the preceding families (with but two or three excep* 
tions, vis. in Fyirhoooris^ Largue, and Mycrophysd), we 
observe the qsual ocelli, found, with rare exceptions, 
and the total txdn io{\ of one family, the Capsini, 
throughout the hete* <;riterou8 Hemiptera. This family, 
compared with the former, is of very limited extent, and 
the insects are generally much smaller. The very beau- 
tiful Lygaua is a British insect, although ex- 

tremely rare,— for we believe only two specimens have 
yet been discovered, one of which we are lucky enough 
tp possess : it is about six lines long ; of a brilliant 
vermilion colour, vaned with black, and having a limpid 
white spot in the centre of„ the junction of the heraely- 
tra. Pyrrhocoria apterua (fdso a British insect) is grega- 
rious, and ofle^ an uncommon anomaly in frequently 
existing only in a wingless state, but exercising, even 
thus, all the functions of the inciago. Its apterous con- 
ditioa must not, thereff^re, lead rashly to conclude 
that it i§ an imperfect insect ; it may have, and evidently, 
from thq results, has, undei:gone all the completing in- 
ternal developcments, which from some cause, not yet 
understood, have been thwarted in their external exhi- 
bition. This circumstance, however, is not peculiar to 
this insect only among the Hemiptera, and we observe 
it in the orthopterous portion of our Neuroptera, In 
the Hemiptera, it displays itself in Myrmus mirifarmia, 
and Actorua popularum Fab. of the preceding family ; 
and we shall find it again occurring in the Bedumidee* 
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The meet remerkable fiffm, perhaps^ among the Lifffai, 
ia iStke Mierophifsa pMtafhMe* Burtn* whi^ has only 
abbreviated dytra^ and k totally deficient tn ita interior 
wings. , 

(115.) Our second ciitle,tlieREDvviiDA>con|i8ts^we 
expect^ of the following three families: — 1. the Cap* 
itini; 2. the THngt; and, 5. the Reduviu Possibly, Cimes 
lectularius may form a fourth famil]|r belonging to this 
group. All these insects we shall find considerably 
'Inore nIj[»aciouB thant those of the preceding circle ; and 
although in Capmuy and its immediate affinities, it is 
not quite so strongly instanced, so do they, doubtlessly, 
on this account, form the connecting Ifhk between the 
two. In the Capsini, we observe tbsoughout the total 
absence of ocelli ; aifd, althouglV) there are but few dis* 
tinct generic forms in this family, their deficiency is 
fully compensated by an overwhelming preponderance 
in species. The insects are small, and have long and 
slender antennae and legs, which, in are longer 

than the body. The Harpocera Burmmteri Curt., in 
the male, is remarkable for the apical contortion of the 
second joint of the antenntc. 1^ Heterotoma, thq 
second joint of the antenna is much en^irged, and very 
much compressed : *and in tl)^ little plump OrthonotuSy 
the posterior femora are considerably thickened, and the 
tibis and tarsi exceedingly slender, and twice the length 
of the femora ; and this last genus possesses the faculty 
of leaping. From %be Sajmni we pass to the Tingi^ 
the second family oi^this group ; and here we observe 
remarkable differences of form ; the most typical being 
exceedinglyadepressed, theirsiwhole external int^ment 
and hemelytra frequently consisting of j closely reti- 
culated semitransparent substance, which, ^in* Gakatua 
Curt., ia extremely pellucid. Although the antennie 
differ from the description given abov^ in the definition 
of the group, it is very evident, from the structure of 
the rostrum and of the head, that these insects have a 
close affinity to the RaduviL It will atlmit of, sub- 
division into those which have simple anterior legs. 
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whidi constitute the true Tinffi, /*oinpiinng also Aradua, 
Which is a 8uh«cortical genus ; Aneurua, another sub- 
corticd form, in which the superior wings are wholly 
membranaceous ; and other allied insects. In these, the 
wings Hsoally cover the abdoihen ; but in the second 
division, in Syrtia, we observe the sides of the abdomen 
dilated, as we had occasion to notice in Coreua ; and in 
Afacrocephalua there is an enlargement of the scutellum^ 
as in the Seutati, equally covering the superior wings, 
and which likewise corroborates the observatfons we' 
there made ; for we find these wings also, in this genus, 
membranaceous, excepting their slight lateral portion ; 
all the rest being wholly protected by the scutelluin. 
These two geuiera ^iresent us also with a character and 
structure; vis.*%hei raptorial anterior legs, which, as 
far as habits can coiiRrm, substantiates their position as 
being very proximate to the raptorial Reduviu These 
legs consist of a largely swollen femur, into a groove 
beneath which the curved tibia fits. The object of the 
enlargement of the femur is to give room for the exer- 
cise of the powerful muscles that contract and close the 
Hmb, whereby the ^msect is enabled to seize and retain 
its comparatively strong prey, and which it then feeds 
on at leisure. If the Cimejc lectulartHa enters this group, 
it is probably ^in this vicinity that it should be inserted. 
To Aneurua it is allied by its very depressed form, 
although amply distinguished from its antenna? being 
attenuated at their apex. THbre Ure few persons who 
are not'ac<^ualnted withrthe l)ed bhg, which is the insect 
we are now speaking of. It excites, perhaps, too much 
disgust ^to interest any but<^ zealous entom^gists; and 
yet it woukf be found, upon examination, to be a 
curious insect. Like some few other Hemiptera we 
have previously mentioned, it is always deficient in 
wings ; although Londoners, in particular, can well at- 
test; that this does not, in the slightest degree, impair 
its powers of propagation. The family of the Reduvii 
will now occupy us. This very numerous concourse, 
being the typical family of the grouj), are consequently 
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tlie most rapsdoiis. Thdr yerf sspoct seems to indi« 
cate predatory instincts t their smaU head^ promineht 
eyes^ frequently diort« robust^ and raptoriid anterior 
legs, and leng^eiied posterior ones, combined; with a 
compact but long bod/, convey an idea of i^flity and 
strength^ which seem, in some respects^ amyous to 
the concurrent structure in the feline M^malut ; and 
many of them are equally nocturnal fn their habj^ts. In 
one gtnus, in particular, the South American Cono* 
rhinus' there is as^btrong a disposition as in Cimex to 
feed upon blood ; for we find that it frequents houses, 
and attacks sleeping persons. This genus also exhibits, 
perhaps, the largest species of the family, the C. mem 
gUtus, ^ing frequently more than'^in inch and a half 
long: indeed, this family con'^ains gdherally large in- 
sects. Although, perhaps, tlie nw;nnal numb» of joints 
to the antenme throughout the heteropteroua division of 
the Hemiptera is not to exceed five, we here frequently 
find a divergence from it,— in some ettending to eight ; 
and in one in particular, the Hammatocerus, the num* 
ber reaches thirty, — die usual second joint being sub- 
divided into these numerojis articuhtions. Some specLs 
are remarkable for^producing, under irntatioii, a chirp, 
ing noise, like several of the Longicorn Coleeptera ; and 
one, the Prianotue 9erratu9, has been qjbserved to give 
an electric shock. The accuracy of this, Burmeister 
doubts ; and, indeetl, it does appear very startling ; yet 
Messrs. Kirby and'*Spef/ce mention it upon such high 
authority, that its Veracity h would be tem^Sflty to 
impugn. Their words are*, The late m"ajor>Jgeneral 
Davis, of fhc Royal Artillbry, well known atf a most 
accurate observer of nature, and an indefatigable col- 
lector of her treasures, as well as a m9Sb admirable 
painter of them, once informed me, that when abroad, 
having taken up this animal (Reduviue eerraeus)^ and 
placed it upon his hand, it gave him a consiflerable 
shock, as if from an electric jar, with its legs, which he 


* Inttod to Enton, L lOB. 



1S4 NATURAL ABBANOEVBNT OF INSECTS. 


felt US high as his shoulders ; dropping the crea^ 
tmre^ he observed six marks upon his ha^, where the 
six feet had stood.^' We expect the hug must have 
been rcxsently feeding upon the Gymnotw dectrusua ! 
Althou^ there is considerable uniformity of general 
contour in these insects^ some^ nevertheless^ present pe<^ 
culiar differences of structure ; for instance^ Notooyrtus 
has its thorax exceedingly inflated above; and the 
before-mentioned Priomtua aerratua has the prothorax 
longitudinally compressed into a raised semicirfile ex- * 
tending over the scutellum^ the edge of which is notched; 
whence it is called in the West Indies the wheel 
bug/' and it also' thence derives its specific name. The 
transverse sutisre of the head and diorax, in many of 
these insects^ is* ver\ l$ke what we see in the coleo« 
pterous genus Pauai^na ; and ouc of the latter, the 
P. armatusy in the spine of its head, has an analogy to 
the spine upon the head of the Nabh lividua of 
Latreille. A further resemblance between the two is 
the ocelli said to be observed in several species of 
Pauasi. In some, — Pirates, for instance, — the anterior 
and intermediate tib)(e are dilated at their apex beneath, 
into a vesicular sole ; this structure gives them a facility 
for adhering with greater tenacity to what they wish to 
attach themselves. A small and very elegant species 
of Hohptilua, from New Holland, has its antennee 
densely fringed with hair, and the posterior tibis still 
more thickly so with longer cvorled* hair ; which, from 
that peculiarity, look exceedingly^like the legs of the 
genus Jncyloacelia among the b^s. The refinement of 
modern iscience will, probaibly, form this into a new 
genus ; the pfoportions of the two last joints of the 
antenns differing from the typical Holoptilua, the penul- 
timate joint being curved, and the terminal one clavate, 
and inserted before the apex of the preceding. Coranua 
aubapterua, and Proatemma guttula, which are British 
insects, offer us instances in this group, also, of perfect 
insectsi in a sub-apterous state. There are three genera 
in this family which we must still notice, from their 
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departing connderably^/Vom die uaual form of the in« 
aeists contained in it These are EmeMf Cerascopuo, 
and Ploinrfn^ which aie very elongate and slender^— 
indeed^ perfectly filiform. The two former occur in 
America, and the latt^ in Europe. Their interior 
legs are raptorial, and, we believe, rarely used in pro- 
gression, but kept vibrating with the antenns, which 
are exc^ingly slender and angul^ted: the interme- 
diate and posterior legs are also very long ; and it is 
upon diem that these insects stalk al^ut seeking tlieir 
prey. They are found chiefly in houses. 

(116.) Our next group, the NEPiOiE, will detain us 
but a few moments. The genera difler considerably 
from each other in form : thus, Nepa Itself is broad, ovate, 
and quite flat ; RanatrUy very ^longate'^and cylindrical; 
BekmUmUi nearly ellipsoidal ; and. A^aucom,*dmoBt cir- 
cular, and slightly convex. These insects aU inhabit 
the water, as all of die preceding were occupants of the 
land. They are very predacious, which is sufficicndy 
evinced by their powerful anterior predatorial legs. It 
is probable that the Galgulini should form a component 
portion of this group ; for^ excepting that their poBtericvr 
legs are cursorial instead oif being ciliated for swimming, 
they very closely resemble Naucorin, From structure, 
as we observe above, they are disdnctly land, as the 
others are water insects, and inhabit the oanks, forming 
holes in the grounil, where they lurk for their prey. 

( 117 .) VvlUiy and their allies, appear quite 

as typical of a group as any of t^e prccedibg. Akhough 
much resembling Ramtra among the last, 'and^ivmcio 
among the Reduvii, they possess peculiarities of struc- 
ture and habits which at once distinctly^^estrange them 
from both. In the flrst place, they inhabit ^hojsurface of 
the water, where they run with considerable velocity ; and 
thus appear a sort of analogy among haustellate insects 
to what we observe in Gyrinur among the natatorial 
Coksoptera. The relative proportions of their legs differ ; 
thus, in Fe/m, Gerris, and Hydroersa, the intermediate 
1^8 are die longest, and the anterior usually kept bent : 
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in these^ the head it shorty and the antmntt nearly at 
long at the anterior legs. This Vt the cate alto in 
Idbatety which is an extremely remarkable insect, found 
only uppn the surface of the sea, within the tropics, and 
at a considerable distance from land. They must, ne- 
cetsarily, be exposed to the worst vicissitudes of a sea 
life, being unprovided with wings, to accelerate their 
transposition from place to place. It is also a very 
carious subject for speculation, what may be their pecu* 
liar economy and habits, and whe;e they inay»depOBit« 
their eggs. Of the other genera, all are British. The 
pretty little Felias, with their black bodies studded with 
white spots, and the gay crimson of their abdomen, pre- 
sent a pleasing appearance upon brooks ; and the ex* 
tremely minute .15 has all tlie appearance of a 

microscopic aquatic PefUatoma. [( 1 1 4'— 1 17.) W.E. Sh.] 
(118.) The Cicadas, or singing insects, have been 
already shown to constitute tlxe sub-typical group of 
tlie present order. Like the CimjtcideH, they have a 
suctorial proboscis folded downwards and reposing on 
the breastj but their wings do not cross each other, but 
ajfe deflexed when the insect is at rest Their antennae, 
instead of being at once conspicuous, and ending in 
well-defined joints, are so ^hort that they often appear 
as wanting. On a close examination, however, two fine 
hairs or bristles arc discovered, placed close to the eye : 
these bristles stand upon short and thick stems, which 
are more or less jointed at base. The wings are 
alwa 3 tr^istiiictly nerved j tlie upp«r pair being stronger 
amt thicker 'than the lower, and either transparent, or 
ornameiUed with colours. ^The head is usually very 
large, tliick, aivl transverse ; — that is, much wider from 
side to side than from the front to the back ; the fore- 
head consequently is uncommonly broad, and this throws 
the eyes very far apart : between tlie true eyes, by the 
aid of a glass, three little ocelli, or false eyes, will be 
discovered shining like morsels of glass ; while the 


Excepting in the Mcmbracidw, 
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bugs two of tbem only. The deaem greet 
attenti^; with very few acceptiona, ^e hinder pair 
are Temarkably kmger than the others^ and are formed 
for ieafdDg and ftf defence. The eommon ftoghopper, 
colled by aome tmr cuckeo spit (which in ita gryb atate 
lures in a drop of froth upon plwts), is a sm^ but fa. 
jnhiar example of this order^ and ea8il)i procured in 
summer. The hind legs, it will be^perceived^ aie not 
only very long, but armed with sharp spines, much in 
■the same manner as^ those of the grasshoppers. Every 
body knows what prodigious leaps are taken by these 
little insects, when disturbed ; and if one is captured, 
and bold between the fingers, the stru^les it makes to 
get free will show the effect whicla spines would 
have on any other \)ccasioii. We haOe said that the 
upper or superior wings are eitligr clear, or opake and 
coloured ; tliis colouring, however, is not farinaceous, 
except in one family {Flatidat)^ where the wings seem 
covered with a white powder. It is by this, or similar 
insects, that an easy passage is formed to the Lepi^ 
floptera, and the two orders brought into immediate 
conjunction. • 

(119-) The natural habits and economy of the Ct- 
eadte are very different frotp those of the CAminiU^a, 
The majority of the latter are predacious insects, living 
Upon the juices of otliers, which they seise by surprise 
when hunting among foliage ; and having wounded 
tlieir prey by their •prokjfccis, suck the bloo<l. The 
CiimdcM, on the otheiahand, meetly live ifpon th^juices 
of plants, w'hich they pierce in the same wa*^ ; such, at 
least, is the case with nearly all those found in Great 
Britain : but there are very many (more ei((iecially those 
which may be considered typical), which {^ave the fore 
legs raptorial ; that is, fonned for seizing, similar to the 
Mantidff, and other families which arc kiiow^n to live 
upon smaller insects : in all such groups, these legs are 
very thick and robust, and are armed with sharp spines, 
which serve to secure and even to kill their prey.» The 
common Italian cicada sliows a full developement of 
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this gtntctciFe ; «od unless it be suppOjwd,i>th^t ^ insect 
Oses tliese feet to press out tne juices of pnts^ we 
may fairly suspect that they are employed in seizing and 
wounding smaller insects. There be no doubt 
that tijese vegetable suckers ^d,% general^ to the 
healthiness of the plant they feed upon, although thfir 
numbers freqaently cause much iiyury. They are, in 
fact, t|ie phleboto^ists of vegetables ; attacking them 
when in the full vigour of their growth, and feasting 
upon that superabundance of sap wjth which they then 
abound. The plant lice, or Aphides, are the most expert 
suckers of any of their tribe. The little family of Mem* 
hracina, which represent these insects in Tropical Ame- 
rica, are fouii'l cluotered on the rich luxuriant shoots of 
the Guava and 'other fruit trees, 'busily employed in 
tapping the stem ai< I sucking the juice.* As to .the 
geographic distribution of the tribe, we have very few 
in Europe, and these are mostly of a small size : the 
rest are distributed in the hot latitudes of the Old, but 
chiefly in those of the New World. The pre-eminent 
types (Cicadidoi), as is usual throughout nature, are 
univer^, and one ^as been discovered of late years in 
the New Forest, in Hampshire. Many family groups, 
and nearly all the natural, sub-genef a, are restricted to 
certain geographic limits. Several of these are interes^^ 
ing, either from the singularity of their form, or thOT 
habits, the chief of which will be subsequently noticed. 

(120.) The affinities of theTjirud. a to the Ciniicides on 
one l.*.iul, ancf to the lej)idoptero(..i order on the other, 
have alreacfy been intimated ; but so much of error, of 
late years, has been introduced about orders*' in the 
reigning syst^s, that we shall here again return to the 
subject, by ^{uoting the opinion of others. The union 
of this tribe to the typical Hmiptera is so obvious, 
that it has been well observed, '' the affinity cannot be 
disputed, without a distortion of some of the most evi- 

* Mr..Weitwood attributes the first announcement of this fbet to an 
author who mentions it tm wars after it fell under our own observation 
in Brazil ; and then flippantly lays. 1 Was ignorant of Uie cincunutance. 
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den^ jn laliirtl history^ bc»iig acoompaiiM vtitgk 

of all entoniologjiatB/*^ 
T^e aanie author aUo states that the tranntiou Ss 
elected through ^ medium of the Natanml^ (or 
boat dies), and mer H^fdrocoriMB of Latreille j which 
cmncide with the Cicadides, in the small developement 
ofTO«|r antenns and conical rostrum ; and with the true 
(or typical) Hemiptera, in their ros^m being frontal, 
their elytra coriaceous, and their oody generally de- 
pressed# With •prpper caution, however, the same 
learned author, not having entered upon the necessary 
analysis, observes, it would at present be very blama- 
ble in tpe to pretend to determine whether these insects 
(the Notimectidff) come nearest to ihe Iv^mipterous or 
homopterous (or Cicadvn) type;^)ut 1 may uWrvc that 
the probability is on the side of latter supposition, 
since die genus Ranatra bears a strong analogy to the 
Ephemera*. We perceive, however, the wings of the 
Uydroeorisa becoming gradually more coriaceous, or 
rather corneous, and opakc; we perceive them ciossing 
one another more and mote, in order to make room for 
the enlargement of the scutellum, wliiich, with the tru% 
ocelli, and quadri-articulaA rostrum, is ^e typical cha- 
racter of the true Ht^uptera (^r our Ciw?r*/dcA),**t Our 
aiylysis of this group has, in a great measure, contirmed 
Mse views: we consider the NetonevivUe us one of die 
aberrant divisions of the order ; and, from its obvious 
analogy to the natatorial by^s and quadrupeds, wc slioukl 
term this division the 4tutatorlal ^family of^ the Crntder, 
Now, as the Nepidof are obviously the corfespoiKiing 
group among the Cimvidejt, jt follows that this* is the 
point of junction between the two ; althoui^ the jirecise 
sub-genus by which this passage is effected^ hasj|;iot yet 
bi'en ascertained. The second affinity regards the con- 
nection of the Cicade9 (the lltmoptera of some authors) 
to the Lepidaptera ; and hire, again, we shall make use 
of the same authority in support of own decided opinions 

* llor. Eot, 076. t Hor. £iit., p.377. 
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on this point. ** The immediate ipeans of transition from 
bomopterouB insects to the lepidopterous^ is foobably 
exemplified in the genus Aleyrodes of Latreiile, file 
Tinea ^rokteUa of Linnaeus^ and the fhalene cuHctforme 
of Geo^oy. The history of this minute insect is the sub- 
ject of one of R^umur*s most interesting Mhnoites; ^d 
when ve leavn that it undergoes an obtect" (or com«- 
plete)/* metamorpl^sis ; that in its pupa state it is inactive^ 
and in its adult is covered with a farinaceous powder ; 
wc are as little surprised that this great physiologic., 
should have considered it to be lepidopterous, as that 
Latreille^ reasoning from its articulated rostrum, should 
have pronounced it to be homopterous. We are only asto- 
nished that the latter should have adopted any arrange- 
ment which would ler^ ^ us to fancy that he believed his 
observations on contradicted those of Reau- 

mur." It is thus, as our author truly observes, “that the 
greatest naturalists, in every department of nature, are 
often right and wrong at the same time, with re8}>ect to 
file same animal ; and that a person in search of natural 
affinities, has generally reason to conclude himself to be 
fperfectly correct, 'vhen he has combined all their posi- 
tive observations, and rejected their negative inferences,” 
The farinaceous wings of^the Flatidcc, Bubsequcntly no- 
ticed, induced our author to pronounce them as “ inaiplr 
festly hearing a distant affinity to certain extreme Lepi^ 
doptera,*' These insects, indeed, so completely resemble 
moths, (hat they may be jus% called the moth cicadas, 
(•121.) The primai;y groups ^undor which we shall 
now arrange the cicadas, w'ill he considered in the light 
of famelies, and may be thus concisely enumerated:— 
1. The ir\ie\Jicadida'^ or singing insects ; so named from 
their musigd powers. — 2. The FlatitUe, or moth-^like 
cicadas, having their wings generally covered with a 
white farinaceous powder. — 5. The Centromtid/e^ or 
spined cicadas, remarkable for their small size, and the 
spines upon fiieir bodies. — 4. The Notmectida*, or water 
cicadas, vulgarly called boat flies: these are few in 
number, and, as their name denotes, are aquatic. The 
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M type is ubcerttiii, mty posBiUy be represented 
by insects as have the greatest reaemblanoe to tSe 
Coeeida. 

(tS^.) The tme cicadas (Cieadida) stand/ at the 
hei^ of the tribe, as th^ pre-eminent typical family : 
they vary considerably in sise ; and comprise, with but 
t^o or three exceptions, the largest insecti in the whole 
tribe yet discovered, as well as some of the smaHest. 
Amid this diversity, there is one character, however, by 
%hich hearly the* ndiole nay be recognised, — that of 
having the antennie placed directly in front of, or before^ 
the eyes. The front of the head is always swollen as 
if inflated ; and these inflated parts are always crossed 
by very flne transverse or borizontdl linis, not unlike 
the plaiting of a shirt frilL C>i what use this singular 
structure is to the insect, we knew not ; but it is so 
generally prevalent, that we may attach some weight to 
its variation. There is a considerable variation in the 
neuration or nerves of the wings ; some groups have 
these members transparent ; while in others, the upper 
or larger pair are opake, and ornamented with bands, 
spots, and other markings ^ these difl&rences give rise t</ 
further separations or sub-families, each«of which seem 
to possess some peculiarity oft economy ; hence we can 
easily discriminate two leading divisions 1 . the Tf- 
mdintr, or singing group ; and, 2. the Cerrophuc, or 
hopping cicadas. 

(123.) The 8ingin*g citadas {Ciradirut^ are conspi- 
cuous for their bulk, ihd have been long celt;brat<^* for 
their economy. Many of the exotic species, wheif their 
wings are expanded, roeasdfe six inches in extreme 
length, — a size superior to that of many of me humming 
birds. The body is remarkably thick and robust '* and 
they fly with such rapidity, that the eye cannot follow 
them. With the exception of one species, Cirnda An^ 
gUcUy these insects are unknown in our misty i-lands, 
are children of the sun, and love to bask in more genial 
climates. As this power of rapid flight is one of the 
great peculiarities of these creatures, so the mcmberz 
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bj which this is effected deserv^ attendoo. The wiiigp 
dre lotig^ and pointed towards the end, — a fcHin pecii^ 
liarly adapted for swiftness : in general^ they are dear 
and tvpnsparent, but some few from India and Africa 
have the anterior or largest pair opake and coloured ; 
in botb^ however^ they are marked by regular distinct 
nerves, which are divided into large cells towards the 
thora^, and into numerous smaller ones at the edges. 
But what more especially distinguishes these insects, 
When alive, is their faculty of emitting a very Ic^ud, and 
—according to some authors — a not unmusicd noise. It 
may be readily supposed that a power so very unusual 
among insects, would excite great attention; and we ac- 
cordingly find tlKit the cicada was one of the most 
celebrateil insects of . :;tiquity. Philosophers did not 
disdain to write upop u; while the fictions of the early 
poets invested itw'itli perpetual youth, and exalted it to 
the rank of a demigod. We find the cicada perpe- 
tually extolled as an emblem of constant gaiety and 
uninterrupted happiness, us little cheerful beings, be- 
<• loved by gods and men.’* Anacreon, in his celebrated 
«-Ode to the Cicada^, describes m glowing colours the un- 
interrupted fWicity of this creature. The Athenian 
patricians wore golden ornaments representing the ci. 
cadaltn their^hair, to denote their national antiquity, or 
to intimate that, like these insects, they were the first-born 
of the earth. It has been ingeniously remarked, that, 
the infant state of music, nq^n seeins to have preferred 
the* natural sounds some aiiimals to those of their 
uncoutli instiuments, and that hence arose the extra- 
vagant* praise bestowTd i^on the cicada. The ancient 
Lorri, a people of Greece, are related to have been so 
charmed i%ith its song, that they erected a statue to its 
honour. The following fable, relative to the same 
people, is too poetic to 1^ passed over. A certain mu- 
sjiciaii of Locris, contesting witli another, w^d have 
spilt chance of victory, by the breaking of two 
cicadtS^ of his lyre, but at this critical moment a cicada 
numi to his aid, and resting on the broken instrument. 
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tilling so well, that tl^ Loeriaii was declared victor. 
His eouotr^men, in testimony of their gratitude, erected 
a statue to the insect. There is a beautifhl antique gem, 
%hich we saw either at Rome or Florence, conmeroo. 
rating this supposed event : it represents the i[gure of 
the player, with the insect perch^ upon his lyre. No 
author we have met with has given a better idea of 
the singing of a cicada, than old \%ircgrave, who says 
its tune logins with ffir^ guir, and continues with m, 
xisT This, \ve tan affirm from experience, exactly 
expresses their long-continued and mouotonoua chirp. 
In the olive plantations of Italy and of Sicily, and 
those which cover the beautiful plaii^ of Athens, we 
have heard iunumerabie hosts of tbise merry creatures 
during summer ; and the noise^s so Idlid, that it may 
be heard at the distance of half a mile. Strange to 
say, however, the traveller is nol able to see one of 
these creatures, although hundreds surround him on all 
sides ; while thus recreating themselves, they invariably 
perch on the branches or stems of trees, some dis- 
tance from the ground ; while their plain dusky colours 
assimilate so closely to tjiat of the^^rk, that the moat 
practised eye can scarcely detect them. It generally 
happens that the concert i8j[)egun by one, who seems 
to have more power than the rest ; he Gonimen|||l with 
all his might ; and in a minute or two, all the surround- 
ing trees seem to join in full chorus. Many fables 
among the ancients,* andsmuch erroneous matter by the 
moderns, has been ^blished ^egaTding*the mejns by 
which this singing is produced. Reaumur, however, 
with his usual patience and accuracy, solved ahe diffi- 
culty : he discovered two large muscles, fthich at their 
point of union formed a space almost ^ square ; by 
moving these backwards and forwards, he discovered, 
to his no small astonishment, that the could make a 
cicada sing that had been dead some weeks ! The 
soundris emitted through two large apertures, one on 
each side of the body, which are partly coveted by 
valves: in some species from Brazil, these apertures 
X 3 
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are extended to the upper side of the abdomen, where 
they have a considerable resemfilanoe to those in the 
pipes of an organ. The female cicada, however, is 
entirely. without this apparatus; hence the old Greek 
adage that the Cicadie were paiticularly hi^py, because 
they ha& silent wives. Aristotle mentions them as de- 
licious food ; ibut maccaroni has long supplanted them 
in the estimation ^M)th of the modern Greeks and the 
Italians. 

(124.) The second division of that fhmily is rovnposedf 
of the CmoopiNfs, or jumping cicadas. They are all 
of a very small size ; and very different, in their c ter- 
ual appearance, tt tb? xkst: they have no musical powers ; 
and their longi hii^ler l^'gs are saltatorial, adapted 
for leaping. These litt< creatures 'are abundant in all 
verdant situations during summer, particularly among 
the foliage of trees,* and high grass. 'fhe larva or 
grub, as before observed, has the singular property of 
producing a frothy liquid, precisely like human saliva, 
in which its soft tender body is secure, and in the 
middle of which it constantly resides : hence the vulgar 
i|james of cuckow rpit given to the larva, and frog^ 
hopper to the ^dult or perfrct insect : the ocelliy or 
simple eyes, in this group,, are only 'two ; and the supe- 
rior Mungs, called by some the elytra (we think im-. 
propeny so), are nerved in a very different manner to 
those of the true cicada. The genus Ledra is the 
only one wherein the thorax i|, ornamented with horns 
or other excrescences; ipid this appears to represent, in 
its own circles, the Centronotidee, I'he foreign jumping 
cicadas ere innumerable, and are so little known, that 
out of mor€^ than seventy species we discovered in 
South America, we believe that not one half have been 
described. 

(125.) The moth cicadas, or the Tlatidm, compose 
the second great division or family of the tribe. As the 
CicaduUs form the typical, so this constitutes the wb~ 
iypica^group ; and every one can perceive how beauti- 
fully it represents the order of Lepidoptera, They are. 
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in cicitdas disgui^ as butterflies and moths : like 
these latter^ their wings are very broad^ obtuse, and, m 
many genera, covered with minute scales, which appear 
to the eye like a fine powder. Even in such ^ have 
not their wings so coveted, this powdery subs^nce is 
found upon the body, or on other parts : here, however, 
the resemblance ceases, so far as the structure of the 
two orders are concerned. The mo^ cicadas are nearly 
all confined to the tropics of the Old and New World : 
^heir rUpresentati^eo in Br‘^'*iii are the small aberrant 
f -u . ^ of Isma "b. an ’ « ''arh ; these live in 

V ickets, and in; .e J a'g the hedges in 

sui» inei T) c form / ui •! position of the 

antcL.ife, loiued to ti. J ‘.heswings just alluded 

to, offer ‘he best anfl . prev^ent cfiaructers for this 
fftmily. We have seen cha* the^i'ront of the head, in 
the CicadldeBy is swollen, or at least convex ; but in 
these insects it is either {Hirfectly fiat, as if cut off, or 
divided into two concave hollows, at the bottom of 
which, immediately beneath the eye, is placed their very 
small antennic : the front is also destitute ot those fine 
horizontal lines so prev^ent in first great divisiqp 
(Cicadiad^e),* A remarkable exception occurs to the 
generally truncate shajie of the head, in the genus /’«/- 
ffora, where this part is lengthened and swollen to an 
enormous size, more analogous to tlie snout of an eie* 
phant, or the horn of a rhinoceros, than any thing else. 
This structure, hov/hvera^trange, is in strict accordance 
with one of the mosU prevalent laws of nature^ The 
Fulgorina, in the circle of the FlatidcPy Seenna to he 
the rasoriaJ type in regard te birds, and the thysanuri- 
form with reference to insects ; l^th of which, as is 
well known, are remarkable for the appepdages which 
adorn their heads, which are frequently so sFrange as to 
give them the most grotesque appearance. But the 
analogies of the Fulgora do not rest here ; on its lower 

• It may be as well to obibrve here, that Dr. Leach has misUiken the 
mode of insertion of the antenne in his genus Cercopit, and has nuts made 
his thfard stirps both erroneous and artlfleiaL 

K 4 



156 NATURilL "ABBAKOBIfaNT 0V> IKSEOTI. 

wing! we have the eye*like irid^^nt epot of the nao^ 
ml peacocks, as if Nature intended to show how beauti* 
folly she coold make a bird and an insect represent each' 
Other. c^Gallinaceous birds, pachydermatous quadrupeds 
(like th^ elephant), stag b^tier(Lfieantd^) among Co^ 

" ieoptera,axe always the largest of their restiective groups; 
and consequently Fulgora^ which represents all these, 
is not only the largfst of die moth cicadas, but is equal 
in size to bhe most bulky of its own tribe. We had no 
intention of touching upon this analogy, beautifhl as i^ 
is, but we recollected that some explanation was neces- 
sary for deviating so much from the usual arrangement 
of this group. Falgorre are called lantern flies; 
and, if what h(.s bcfen said of them be correct, the name 
is peculiarly appfopr2at^ . Madame^Merian, well known 
for her work upon Surinam insects, relates an amusing 
anecdote aliout the groat lantern fly of that country. It 
seems that she had caught several of these insects during 
the day, when they emit no light; and being ignorant 
of their possessing this property, she put them, with 
some leaves, into a box, which was laid upon her bed- 
room table. In thtj middle of the night, her captives, 
fluding themselves debarred from their usual nocturnal 
excursions (for these inse>^ts repose during the day), 
began buzz ^bout and made every effort to escape. 
The noise thus produced awoke Mad. Merian, who, find- 
ing it impossible to sleep with all this fluttering, got up 
and opened the box to release brr prisoners. What was 
her surprise at Seeing it filled, as sl^ thought, with large 
sparks ef fire ! — in her momentary fright, she let the 
whole fall to the ground : tlfe insects, thus released, be- 
gan flying about the room in all clirectionB, like so many 
moving candlps. Our authoress goes on to state, that 
by the aid of two of these living lights, she was able to 
read the smallest print Another conspicuous species^ 
F. Candelaria^ although much inferior in size, is found 
in India; but Europe possesses no such wonders. There 
is, indeed, a small insect called Fulgora Europaa, bat 
which is of a different genas to the true lantern flies, 



tli€Be latter being exc]|Miveiy tropical. Two or tbM 
small but curicmdy shaped genera^ aA &c.^ afl» 

placed at the end of this family> although their afitni* 
ties are at present uncertain. • 

(126). The homed ckadas^ or the CENTRoi^TiDAy 
constitute our third great division. The whole insect 
world cannot produce such extraordinary %ind. eccentric 
shapes as are exhibited among th^e little creatures : 
were they of a moderately large sise, any one might be 
Athibitc% as a monster, and the most fanciful imagin- 
ation would be sorely taxed to invent any thing more 
grotesque than Nature herself has produced. The Cm- 
tronotidee, with very few exceptions, are exclusively found 
in the forests of Trojiical America, v^ereHhey live, fre- 
quently in little societies of thei{ own, Vipon the young 
shoots of plants, which they pw>he and suck as the 
Aphides do in Europe; for these la\ter insects, so far as 
our own personal observations have gone, are not fonnd 
in these regions. This fact affords an additional rea- 
son in support of our belief that these two families are 
analogous, and that both are types of the ruminating 
quadrupeds, in other worde, rawr fa/. i^How little the Cpn« 
tronotfda* are known, may be gathered from the fact, that 
out of near a hundred species found by us in Tropical 
America, not more than one half are described indiooks. 
Yet, abundant as those insects are in those regions, which 
^ may be termed their metropolis, only two species appear 
to inhabit England. Tlnewf these, however, Cmtronotus 
ramutus, is not nncoftmon, and gives a very good idea 
of the whole family. Its head and breast ar 9 > larger 
than all the rest of the body? the former is thicb, broad, 
and truncate, but of a very different form to any among 
the Cicadfda or the Flatidce, The chiefs singularity, 
however, lies in the thorax, which is enormously deve- 
loped: on each side arises an acute spine, pointing 
outwards, so as to resemble the horns of a bull, or rumi- 
nating quadruped; while the hinder part is piolonged 
into another spine parallel with the body, and whish it is 
Obviously intended to protect : the wings are transparent^' 
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and, both in their form and nenni^on, much more resem- 
ble the typical cicadas than they do the Flatidm^ Who 
that looks upon this singular little creature, will not be 
immediately reminded of a bull ? The truth is, that the 
mind o^ man is instinctively prone to comparison ; for 
the imagination will frequently associate together two 
or more things, having not a single property in common, 
yet so shaped as t(| suggest the same ideas. No better 
proof of hhis can be mentioned, than the resemblance 
which people very often imagine the^ can trac^ in th? 
faces of animals (particularly sheep) to those of their 
acqjiaintances. Now there is as much diversity of phy- 
siognomy in ode race as in the other ; yet the analogy 
between thenu is sr remote, that, although it may strike 
the imaginatioif with irresistible force, it would fre- 
quently be difficult tq state the reason of the similitude. 
Now, this is precisely the case with those remote analo- 
gies, or representations. In the present case, however, we 
have more certain grounds to go upon. A glance at some of 
the Brazilian types of this extraordinary family may here 
he taken. The largest species yet discovered {Mertihra^ 
ais ftpinosa Fab.), its general shape, exactly resembles 
8 very large theyn from the stem of a rose tree ; and the 
spine upon its thorax is so, formidable, that we have had 
OUT fingers severely wounded in attempting to capture 
it. Another (Hocidium ghhulare) has a little fanciful 
diadem of round balls and spines rising from the thorax; 
and this is so spread over thq^insdlt, that every part of 
its body is pihtected. Jn another group {Polygippta), 
all thece spities disappear, and the thorax is lengthen^ 
out in front into a snout-sbaped process, as long as the 
whole body thus giving to them all the aspect of lan^ 
tern flies. Another genus {Darnis) .might at first be 
taken for a coleopterous insect; for it is entirely cased 
over with a hard shell, without any external appearance 
of wings, which lie concealed beneath, as in Seutet^ 
lera. In these cicadas, also, the head, although broad, 
ia particularly short, and is so bent down as to be almost 
hid: the antennie are shaped like those of Cemop^s* 
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but instead of being m/rotU of the eye, they are placed 
, a hollow beneath it, similar to the Flatkke^ Suda 
are the primary, or typical, charactm of this family ; 
but to attempt the cleAnition of all those inteurening 
links by which it is connected with the preceding^ would 
£sr exceed our limits. There are several small groups, 
peculiar to India and Australia, to which Npture has 
obviously assigned an intervening^ slption ; for all her 
paces are slow and measured : if they appear otherwise, 
as they tertainly db in some few instances, we must set 
it down to our own ignorance of her productions, rather 
than to her departure from her usual principle of 
dual developement. * 

(127.) The fourth family of this dtrib» appears com- 
posed of the Notonx&tida, or boat flies, ^constituting the 
natatorial or swimming type of whole group. Our 
reasons for including these insects* in this tribe, radier 
than in the last, cannot be entered upon in this place. 
It will be sufficient if the reader is made acquainted with 
the general form of these insects, and their peculiar ha- 
bits. For this purpose, let him fancy that a minute 
insect, whose shape imnqediately reminds him of the 
British Centronotue Genistte, but whosoi hinder feet are 
formed for swimming, he wJ^U thus have a very good 
idea of the general form of the boat flies ; and more 
especially of the genus Pioa, or the minute Sigara of 
Dr. Leach. Without touching upon, their other pecu- 
liarities, it will be sflfBci^nt to state that the N&tonee^ 
tidie are immediately ^nown their loii^ hindea legs, 
the tarsi of which aie so compressed and fringed as to 
resemble oars; these enable the insect to swim with 
great rapidity. The shape of the body is thick and tri- 
angular ; and the outer half of the superiq^r ^ings fold 
over each other. Dr. Leach very properly divides this 
family into two groups ; one (N^otmeeta) having the 
shield (^scutellum) large ; the other, as in Corixa, being 
mitirely without this part. On a fine summer’s day, 
they may he observed basking in the sun, close«to the 
•^surface of the water, in dear ponds or ditches; here 
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they will condnue immovable for several minutes, with 
dieir hinder legs stretched out, in the same attitude which 
al boat's crew assume when ready for a sudden start. 
The NotonectidcPy like the Nepidm among the bugs, are 
rapaciojjis, — living upon small insects, whose juices they 
suck. The attitude we have just described, although 
apparently ode of listlessness, is really that of extreme 
watchfulness : thefinsect is lying in wait for its prey ; 
and the moment a luckless wanderer passes within reach, 
it darts upon it with the utmost rapidity, and iS out ^2 
sight in a moment. Another singular habit belongs to 
theji^ insects: they not only swim, but re]>OBe, upon 
their backs ; that is, with the under side of their body 
turned iippernaost i t^is is a wise provision of Nature, 
and admirably Suite** *othe nature ‘bf their pursuits ; — 
by resting in this pof^tion, their eyes are directed fuUy 
to that quarter whe^ they are to look for their prey ; 
while, if they assumed the usual position of other insects, 
they would gaze upon objects either upon the surface, 
or above it. 

(128.) Let us now look to the analogies which these 
insects possess to ether classes of beings. The Noto» 
nertida arc clea’-ly an aquatic type, and offer an imme- 
diate point of union with the typical Ifeniiptera; their 
close affinity wjth the Nepadteh admitted by all writers ; 
and we have frequently observed, both among annulose 
and vertebrate animals, that one of the transitions of 
nature is made by an aquatic group. All natatorial 
typesi among birds, rep»«sent th > shrikes and the fly- 
catchers, wlio have the peculiar habit of watching for 
their pr'y from a fixed station, and seizing it, not by 
pursuit, but%y surprise, just as the insects now be- 
fore us. Natatorial types, moreover, have always the 
largest heads ; witness the hippopotamus among the 
pachydermatous quadrupeds, the whale among the Ce^o- 
esu, and the Hesperidm in the circle of diurnal butterflies. 

(1SS90 In regard to the remaining family of the pre- 
sent tvibe, we can say but little. If we merely looked 
to those genera which showed the greatest deviathm 
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from the families already enumerated, we might sup* 
pose that Awraaa or zSeiu would probably form part of 
another great division, or that some of the lanigerous 
genera, resembling Coccus, would here intervene ; but 
we do not, at present, venture to act upon such vague 
suspicion, and shall therefore leave this part of tSe series 
for future investigation. t ^ 

(ItSO.) Having now gone throudpi the two typical 
groups of the order Hemiptera, we sbaU at once 
proceechto the thsee« others, which appear to form the 
aberrant divisions, — namely, 1. the Aphides, or plant 
suckers ; the Coccides, or meal bugs ; and, 3. the 
Akyrodes, * ^ 

(1.31.) The Aphides, or planv^lice^ as we have 
already observed, aft-e all of a very Anall, and often 
minute, size, and live fur the ^nost part in societies. 
Three of these families are represented by tlie Linnaean 
genera Chermen, Aphis, and Thrips; while that of 
Leacli*8 ErUmma is a type of tlie fourth. Of the 
Chermes, we possess, comparatively, but few species ; 
they arc found on the leaves, young shoots, and bark of 
different plants : in theii; larva sta^, they seem to ei^- 
hibit a considerable affinity to the Copcidcs, or plant 
bugs ; and we think it is to that family, rather than to 
this, that some of them really lielong : like the Coccides, 
many of them are coated, particularly towards the tail, 
with a floGcuIeiit or cottony substance of a white colour, 
and of a clammy tenacious nature, which exudes from the 
pores of the animal, ^riiese flocculent eotton-UHe fila- 
ments are very conspicuous in the Chernics*Alnig which 
may he found, during suinip^^r, on the leaves a|)d shoots 
of the alder tree. The larva, as describecPhy Dr. Shaw, 
is entirely covered about the hinder part by thickly 
fasciculated heaps of viscid down or cot&n, which, if 
purposely rubbed off, arc quickly reproduced by die ani- 
mal, which secretes the white fibres from large pores 
placed in a circle at some distance from the vent. These 
larvfle, or grubs, are gregarious ; often appearing in such 
numbers on the tree, that the whole of the shoot they 
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are upon appears covered with white cotton^ which; if 
toudied by the finger, separates into distinct tufts,— ^ an 
effect produced by the animals being suddenly disturbed, 
and then moving in all diiections. When this cotton is 
brushed off, the larva appeai^s of a pale green' colour, 
varied with black spots. When arrived at its complete 
or perfect state, by casting its pupa skin, it is entirely 
green, with transptjent wings. If disturbed, it leaps 
with great agility, frequently fiying at the same time.* 
(1S2.) The true Aphides, or^piknt lice, are wrfi 
known to infest the early buds of the rose tree and 
other plants, upon which they continue to multiply 
during the whole of summer. The habits and economy 
of these singular in'iects are so well known, that we shall 
here chiefly confine oii remarks to their external cha- 
racters, and their geijjDi'al history. The body is thick, 
fat, and round, having, towards the end, three horn -like 
bristles, one of which is on each side, the other at the 
vent ; these terminate in a little knob, and are move- 
able ; their use, however, does not appear to have been 
detected : the head and eyes are very small, — the latter 
prominent; while antennip, unlike those of all the 
other families, as long as the body, slender, filiform, 
and composed of seven Joints ; the wings also differ 
greatly from all other hemipterous insects ; they are 
perfectly transparent, and distinctly veined, — assimi- 
lating, in short, to those of the hymenopterous order. 
Like those insects, they bav^ likewise the power of 
forming a hontey-like secretion frem the vegetable juices 
upon \diich‘ they subsist, although by a totally different 
process. « In most species «f the Aphides, both males 
and females Acquire wings at certain seasons ; but in this 
respect they are subject to great variation, — there being 
some males and some females that never have wings ; 
again, there are some females that become winged, 
while others of the same species do not. The Aphides 
are the most defenceless of all insects, for they can nei- 


* Shaw, Gen. ZooL, vi. 1187. 



HASm OF AFBIDJrV 


m 


ther fly nor run Bufflciendy fast to avoid danger : they 
aeem never to make uae^f their wings, but for the puiv 
poae of flnaUy leaving the little society in which they 
were bora^ and establishing for themselves a distinct 
colony ; while the feet, aj^though perfect, are remlirkably 
slender, and only enable the animal to walk verjf slow. 

(1S3,) The honey-dew, according to the observations 
of the late Mr. Curtis, is chiefly,* i^not entirely, occa- 
sioned by these insects. Were a person,” observes our 
angeniouB author, ^ to take up a book in which it was 
gravely asserted that in dome countries there were certain 
animals which voided liquid sugar, he would soon lay 
it down, regarding it as a fabulous trie, calculated to 
impose on the credulity of the ignorant and yet such 
is literally the truth. The superior ^ze of the Aphi 9 
Saliciit, or willow plant-sucker, Ikill enable the niost in- 
credulous observer to satisfy himself on this head. On 
looking stedfastly for a few minutes on a group of these 
insects, while feeding on the bark of the willow, a few 
of them will be perceived to elevate their bodies, and a 
transparent substance evidently drop from them ; which 
is immediately followed by a similar motion, and a diS|> 
charge like a small shower, from a gycat number of 
others. On placing a piece of writing paper under a 
mass of these insects, it soon became thickly spotted ; 
holding it a longer time, the spots became united from 
the addition of others, and the whole surface assumed a 
glossy appearance, d taiijed it, and found it as sweet as 
sugar. I had the les« hesitatiqn in doing this, having 
observed that wasps, flies, ants, and inseHts witliout 
number, devoured it as quickly as it was protluqBd. In 
the height of summer, when the weathdf is^hot and 
dry, and the Aphides are most abundant, the foliage of 
the trees and plants upon which they reside, is found 
covered by tliis substance, generally known hy the name 
of honey^detD,*’ After combating Ae opinions that this 
was either exuded from the plants, or had fslleu from 
the atmosphere, Mr. Curtis observes: — As far ais my 
own observation has extended, there never exists any 
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honey-dew but where there are Abides: such, hoW'^^ 
over, often pass unnoticed, being hid on the under side 
of the leaf. We have some grounds for believing^'* 
Mr. C^tis adds, that a saccharine substance, similar 
to that\>f the Aphis, drops from the Coccus also. 

(134.) The astonishing fecundity of these insects 
has no parallel in the animal creation. In summer, the 
young are produced dlive from tlie body of the parent ; 
but in ai^uran, the female deposits eggs on the stems 
of plants, near the embryo shoots, ^nd these ared)atchfl[i& 
by the sun early in the spring* How beautiful is this 
care of the Creator for the meanest of his creatures ! If 
the last autumnal brood of the Aphides was brought 
forth as the fo^mer^ the frosts of winter would inevitably 
kill all, and ext^rmim:. the race;* while the same sun 
which brings the eg^s to maturity in spring, expands 
the young leaves uptm which the parent insect intended 
her future progeny should feed ; thus both leavbs and 
insects come into life at the same time. But the most 
wonderful part of their history is the power of con- 
tinued impregnation through a great many descents. A 
pregnant female, ^ept by ijjself, proiluces perfectly 
formed young ones, which, though kept separate, willi 
in a short time, produce others ; and thus several gene- 
rations follow each other. The male insects only 
appear in autumn ; and this may explain why the last 
autumnal brood is enclosed in eggs. Ileaumur com- 
putes that each Aphis may produce about 90 young ; 
and ^hat, in eon sequence, in generations, the de- 
sceiida^its from a single insect would amount to the 
astonishing number of 5, 9P4, 900,000. ^Vere it not 
that these inhnense multitudes are called into being to 
furnish food for other races, they would be sufficient to 
destroy vegetation, and annihilate the empire of Flora. 
We accordingly find that, in due season, they become 
the prey of many other animals, both in the bird 
and insect world. During most years, observes Mr. 
Curtly, the natural enemies of the Aphides ure 8u&» 
ficient to keep them in check, and to prevent them from 
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ifcAng essentid injury plants. But seasons sometimes 
occur; when their increase is so prodigious that severe 
damage ensues/ both to the crops of the husbandman^ 
and to vegetation generally. Among the hop^plant- 
ations, for instance^ the 4^ides are so prevalent^ that 
the scarcity or abundance of the crop entirely oepends 
upon their ordinary prevalence or unusuaPplepty ; and 
hence the frequent reports on this 8ift)ject in the news- 
papers. Vain would be the attempt to clear a hop 
garden of these pemkious insects^ or to rescue any ex- 
tensive crop from their tianeful ravages. Even violent 
rain has but a partial effect in destroying them. Mr. 
Curtis immersed, in a glass of water, the footstalk of a 
leaf of considerable length, from a«stow plant beset 
witlp Aphides, On ftnmersioii, they did not quit the 
stdk, bui)'immediately their bodies assumed a kind of 
luminous appearance, from the mmute bubbles of air 
which issued from them. After an immersion of six- 
teen hours, they were taken out and placed in the sun- 
shine, when some of them almost immediately showed 
signs of life, and, upon an average, not one out of four 
was killed. So little efPeft, indeed, ^ad this cold bathi 
upon the rest, that one out of the survivors, a male, 
very soon after became winged, and another, a female, 
was delivered of a young one! ^ 

(135.) The of Linn ffus are such exceedingly 

minute insects, that to the naked eye they seem but as 
little specks, or rathef like short lines, not exceeding 
the length and thickneis of the letter i. Ii? spring, these 
minute creatures may be found running about thcqietals 
of flowers, particularly the dandelion ; but in summer 
^ and autumn, they fly into houses, if not in swarms, at 
least in considerable numbers; they aligl^ ti^on the 
hands and face, and occasion that troublesome irritation 
which many people exi>erience during hot weather, 
without knowing the cause. Minute as these creatures 
are, Mr. Kirby considers them as highly noxious to the 
fa^er, by deriving their nourishment from the embryo 
grains of the wheat plant. 
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(1S6.) In a scientific point of view^ the Thripi is a 
ftill more interesting insect, since it unquestionably 
unites a suctorial order with another that is masticating. 
So nati^rally is this genus connected to the Aphides, the 
Cherm^t and the Cocci, that neither M.Latreille, nor any 
of the subsequent refonqers, have materially disturbed 
this arrangement ; they include Thrips and Aphis in the 
same family, placiAg the Cocci immediately after. All 
entomologists admit that Thrips is a mandibulated type ; 
although, from the excessive nynuieness of the^speci^cr; 
and the consequent difficulty of understanding with 
accuracy the parts of the mouth, we are somewhat de- 
ficient in figures and descriptive details. Sufficient 
evidence, howtver/'is before us, to show that this genus 
connects the Hemipt ^ a, which is a suctorial order, with 
some other which is Itoth suctorial and mandibulated, or 
furnished with jawsl The question, therefore, which 
Tcuiains to be settled, is, to what mandibulated order this 
genus leads. Now, there is only one in the whole of the 
Antiuhsa, where the mouth, in the same manner, is 
provided both with jaws and a proboscis ; and this order 
is tlie Hymenoptersu The vety aspect of the figure of 
Thrips given by Reaumur, bears no slight resemblance 
to the genus Scolia ; andi that species figured by Mr. 
Westwood, ng^ less reminds us of a hymenopterous 
insect. Great credit is due to Mr. llaliday, one of our 
best entomologists, for his valuable memoir on these 
insects ; although we cannpt ehtertain his idea of 
erectmg th^in into an o'-der. Tc his paper, and to'Mr. 
'Westwood's valuable figures and dissections*, we must 
refer th« rea^der, — contemning ourselves with retaining 
the opinion of Latreille, that Thrips enters into the 
circle of th^ Aphides, 

(137«) The Aphides present us with some of the most 
extraordinary analogies in nature. These singular crea- 
tures, as will appear by analogical comparison, represent, 
in their own circle, the hymenopterous order among the 

• r 

* Modern Classification of Insects, ii. 1. fig. 57. 
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PiUotOy llie rasorial orier among Irirdii^ and the rumU 
nating tribe {UnguUUa) among quadrapeds. Dissimilar 
as these groups' are from each other in outward appear- 
ance, the reader will be nevertheless surprised when he 
learns how many things they possess in common# One 
of the chief peculiarities of the Hymenop^^a, is their 
power of producing honey, — a facu^y which ris given 
to no other insects but to them and the Aphides : both 
are eminently gregarious — living in large societies or 
sffbrms * and in ^th do we find that one female is 
generally the parent of a whole community^ which feed 
and live together. The wings of the Ayhidea are clear 
and transparent ; and the structure of their nervures are 
more like those of hymenopterous infl'tjts* than of any 
other order ; while the Thrips^ aa we have before inti- 
mated, bring these groups into •immediate contact. 
Next compare the Aphides with the scansorial and ra- 
sorial birds ; all these are typically gregarious, feeding 
only upon vegetables, and uncommonly prolific. The 
great developement of the tail is one of tlie chief cha- 
racters of these birds ; while the Aphides are almost the 
only Cicades which have \audal applndages. It gene-* 
rally happens, as a necessary consequence of remote 
comparison, that the more diasimilar are the objects 
compared, the fainter are their analogies ; but some- 
times tills is not the case ; and a remarkable exception 
to the rule is presented to us on the present occasion. 
Every one knows that it w from the ruq^inating ani- 
mals alone that man difrives that healthful and saldbri- 
ous beverage which in the early ages of society fdrmed 
his chief nourishment. Nd otW vertebrate Animal 
has been intended by nature to supply us with ffiilk. 
Now, if we look to the annulose circle, and inquire 
whether Nature has bestowed upon any of these tl)e same 
power of secreting a fluid destined to feed other crea- 
tures than its own young, the reply is in the affinn- 
ative : the Aphides exclusively possess this faculty. 
AVlien Linnsus, therefore, with so much reason, termed 
these little creatures the mikh cows of the ants, and 
L 2 
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when all subsequent naturalists have wondered at the 
beauty of the analogy^ we may well he struck with 
admiration at finding this relation confirmed hy those 
defini^ principles of the law of representation which 
we advocate. If the circular group which includes the 
Aphide* be compared with all those which comprehend 
their prototype here mentioned^ all these parallel rela- 
tions will come out. 

( 138 .) •The CoccideSi or plant hugs, succeed the last 
trite : these are also of a very sma^i size, and-in thwr 
ordinary ap|)earance resemble a scale ; all the parts of 
the body being concealeil underneath. They live on the 
bark and leaves of vegetables, whose juices they suck ; 
and are great- pe^t«» to our hothouse and greenhouse 
plants. The niale* have wings, aiid are much smaller 
than the females, which are apterous. The Coccus 
Adonidnm Linn, is a familiar example of this family: its 
shape has been aptly compared to that of an Onheue, 
or wood-louse : the whole insect is of a pale rose colour, 
and appears more or less covered with a fine white meal 
or powder; the male is very small, likewise rose-coloured, 
fomewhat mealy, wi*h semi-tra^parent milk-white wings, 
and four long, filaments at the tail: the young are 
hatched under the husl^ or body of the parent, and 
afterw’ards dis|)erse to feetl separately. In regard to 
their technical characters, the Cocci have many peculiar 
to themselves. The female alone is furnished with a 
rostrum, or sucker, while the^ male has only two large 
inenibranaceotis wings z^tliis circ\;^nstance would seem to 
throWfiS suspiciou on the propriety of placing these in- 
sects in an order where tte number of wings are inva- 
riably four;^ more particularly, as Latreille remarks 
that the Coccus Ulmi has two poisers. But the whole 
characters, and more especially the innumerable analo- 
gies of these insects, show they are the most aberrant of 
HemipterUy and therefore contain such insects as are 
most defective in the powers of flight, just as are the 
Colcoptera in the circle of the Ptilota; while their ana- 
logy to the CassidcB, OnUcuSy and other chelonian types, 
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is remarkably beautifttl. However destructive these 
insects may be to our fruit trees^ they seldom attadc 
such as'are in a sound and healthy state. The Coccus 
cacti, or cochineal^ has long been celebrated for beau- 
tiful scarlet colour it imparts by dyings and whi^ forms 
such an important article of commerce with the Western 
World. We may here advert to i^cominonssrror, still 
prevalent among unscientific persons^ who suppose that 
the cochineal dye is extracted from a berry.* This has 
WiginAed from tHS^ppoarance of the animal when dead; 
the female^ in its full-grown pregnant or torpid state^ 
swells to such a size, that the legs, artennie, and pro- 
boscis become so small in respect io the rest of the 
animal, as hardly to be discovered, by a good eye, 

or by the assistance of a glas^* so that, on a general 
view, it bears a greater resemblance to a berry than to an 
insect. We may also advert to Another error, viz. that 
the cochineal was a species of Coccinclla, or ladybird. 
This seems to have taken its rise from specimens of the 
Coccinclla Cacti being sometimes accidentally intermixed 
with the cochineal in gathering and drying. 

The analog^ which thil group bears to the 
Cascidee, the tortoises, and other oniseiform types, has 
already been brought before the reader; but, if he wish to 
have this resemblance placed in the stroi^est light, let him 
look to the figure of the Coccus cataphractus of Dr. Shaw •, 
w'hcre be will see even the plates which compose the shell 
of the tortoise, actually f]gdned in the most exact manner 
upon this pigmy repftsentative of the chelcpiian reptiles. 
The whole animal, as Dr. Shaw observes, being coated 
on the upper parts, in th8 most curioui^ manner, in a 
complete suit of milk-white armour, as if cased in 
ivory.*' Again, in allusion to the resemblance which the 
Coeddea have to a Wood-louse, he remarks, that their 
general appearance is very much that of an Oniscus, or 
millipede ; the antenme in both having a strong resem- 
blance to a pair of forceps, being each curved inwards 
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and pointed/' Again^ in reference to the Coccus Jdth 
i^idum, he remarks, ** It has the appearance of a small 
miDepede, or Oniscus; being of an oval shape, and slightly 
convex above, with the body divided into many trana- 
verse segments, projecting sharply on the sides, and 
furnished with small processes W points." Now, these 
words, intended to describe a Coccus, are equally just 
when appllied to ait Oniscus; and, with very little vari- 
ation, wuifd he suited to the armadillos among qua- 
drupeds, and to the larve of the £]jlvinian huttecflies.«rr 


t’HAP. IV. 

THK IITMCNOPTERA. 

(140.) The order Hymknoptera, according to the 
series laid down in f^ur last chapter, follows that of the 
Aemiptera, If a zoologist, versed in the other classes 
of animals, was called upon to select that character whicli 
he considered as the most essential, it would he, that 
these insects have an appendage to the tail, either in 
the form of a sting, or an oviduct. This character, in 
fact, is so general, that it only disa{)pears in a portion of 
the order (^Tenthredo Linn.}' w^ich is aberrant, and 
where we shuuld naturally expect some one or more of 
the typical characters would lost. It is by this, also, 
that the analogy of the Hymenoptcra to the thysanuri- 
form larva is produced ; and both these, as will he clearly 
shown, are modifications of the ungulated type of qua- 
drupeds. Other characters, not so universal as this, are 
exhibited in their wings and mouth. The first, where 
they exist, are membranaceous and transparent, furnished 
with cofneous veins, arranged longitudinally and trans- 
versely, leaving large spaces, — a structure very different 
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from that of the Neuroptera: the mouth is provided 
with homy mandibleB tnd a lengthened rostrum, form^ 
by the maxillie ; this encloses the tongue, which is us^ 
to lick up the food. The metamorphosis is variable, and 
shows how little can be depended upon this cfiaract«’ 
when taken in a primal^ sense. The larva, in the great 
minority, is apod or vermifonlt ; but in onr of the aber- 
rant groups it resembles that of the HLepidoptS^ ; while 
the pupa is inkttive in all. Such, concisely, are the 
win characters of.t^e order before us. It is distributed 
over the whole of thd world; and is, of all insects 
(excepting those which produce silk), that which, by 
the production of wax and honey, is^ :ceedingly ser- 
viceable to man. When we add, that i^ comprises the 
bees, ants, and gall«ilies, together wilh the wasps, and 
ichneumons, it will be appareiA that the Hymemptera 
are the most intelligent of all insets. 

(141.) Looking to the characteristics discovered in 
all circular groups of the animal kingdom which have 
been minutely investigated, we shall take these for our 
guide ; and thus, by synthesis, we presume the follow- 
ing to be the primary d^isions of class before us : — 
First, the Apides^ or bees, which live almost entirely on 
vegetable substances ; the body is short, thick, and hairy; 
the aiitennie short and bent, Shd the legs comparatively 
short: they are nearly all nectivorous, aniTbminently social. 
The antst {Formwid(p) appear to be the most aberrant 
family of ^is tribe. « 2. The Spkecides, or wasps, which 
live, either in the lar^a 9r perfect state,* upon other in- 
sects, which are either killed and devoured,* or wounded 
and stored up by the parent /or the support of the young: 
the most typied (^PepsU Fab.) are solitary; oSly a few, 
like the European wasps ( Vesfia), build theiv nests in 
common. The body is lengthened, generally slender, 
and frequently petiolated ; that is, as if placed on a 
slender stalk : the antennae are slender and curved, but 
usually geniculated; and the legs are long, slender, and 
frequently serrated or siiined externally. None of these 
insects collect the pollen of flowers, although many feed 
L 4 
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upon their nectar. The jlfufii/jcte appear to enter into 
thia group^ and to repreaent, rather dian to aaaociate with, 
the Formieida. 3. The Ichneumonides, or ichneumons, 
where the appendage to the tail, which has Idtherto been 
a sting, now assumes the office of an ovipositor, being em- 
ployed to deposit the eggs: the enormous developement of 
this organ inMhe typic^ group (Pimpla, Fab.) is very 
remarkabfe : this, with die parasitic haj^its of all these 
insects, tli^ir very slender filiform antenns, and their 
linear bodies, which are frequently^ompressedf appA 
to separate them as a distinct tribe from our fourth di- 
vision, the CynipftideSi including the Chalciditea, or gall 
flies. With few exceptions, these latter are very small, 
and even m incite, Jinser^ts, known at once by several 
remarkable peculiariti^ * their antbiinee are almost id- 
ways geniculated, and oometimes pectinated; the body 
and limbs are usually Ornamented with brilliant metallic 
colours; and the hind legs, like those of the coleo- 
pterous genus Haltica^ are sometimes thickened ; and 
like them, according to Latreille, many have the power 
of leaping. They resemble the ichneumons in being pa- 
rasitical in their lar^a state, aneVthe ants by some genera 
being without wipgs. The fifth is the most isolated group 
of the whole ; yet the Tmthredineg, or saw flies, are so 
obviously allied to some ofthe typical Hymenoptera, that 
they cannot possibly be removed from this order, merely 
because their preparatory state or metamorphosis is differ- 
ent. The perfect insect is immediately known by the ab- 
doinen^being sessile, or jpined'to (he thorax throughout 
its who^ tlfickness ; it consequently has no separate 
motion, like that possessed by all the other tribes of this 
order. As it Is not our purpose to enter into the in- 
ternal arrangement Of these groups, in reference to what 
may be the circular succession of^ their affinities, we 
shidl at once proceed to their analogies, as being the 
chief basis upon which the foregoing arrangement of 
the tribes is founded. 
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We ground the correctnesB of th^ fir|t two analo- 
gie 8 upon the unquestionable facts, tnat the bees are 
the most typical, and that the iifpheeidea are the rapto- 
rial, tribes of the order. This Arangement coincides 
not merely with the corresponding tribes of the Ptihta, 
but with every tribe in the vertebrate and other circles 
contained in our preceding volumes. The superior length 
of the tongue in the typical bees and butterflies is well 
worth remarking, and k strongly ^ntrasted with thg 
universal shortness of this organ in tl)je raptorial He^ 
miptera (Reduviue Fab.), and the equally raptorial wasps. 
The ichneumons, corresponding to thejgreater part of 
the Pupimra of Latreille, as representatives of the order 
in the entire circle, possesses one — and only one — of 
the typical characters in the highest state of develope- 
ment, — a circumstanc;| v^ich we have frequently had 
occasion to point out is universal in all nattfral gyroups ; 
and thus we consider the fli^t three series of ^r table 
to be substantially natural. Respecting the fourth, in 
wl^ch we place the C;2/ntpetd0#\iiicluding the» Chalet^ 
dida) as a tribe distinct from the ichneuinons, we are 
not sufficiently clear. For a long time we were dis- 
posed to adopt Mr. MacLeay's opinion, that the ants 
\Forfnicida!) constituted one of the primary types of 
^e order; in which case they would have stood jn the 
most aberrant position, as types of the Coleoptera ; but 
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their gtrcmg affinity to the more^ perfect and social Hy- 
menopteray and the impossibility of discovering the least 
rdation between them and the Tenthredinet, has induced 
us to <Ioubt the correctness of this opinion, and to substi- 
tute, for the present, the Cynipsides including the Chaid^ 
diteg. The singular prolongation of the scuteUum in some 
of these inserts, which Latreille very justly compares to 
ScuteUeray gives them, at first sight, a closer resemblance 
tolColeoptera than any other insects of this order yet dis- 
covered : this, at least, we can sa](,^that twox)r thiLe 
species found by us in Brazil have this aspect so strongly, 
that we mistook them, at first, for MordeUee. The pe- 
culiarity also mentioned by Latreille, of most of the 
Fabrician Cha/Addifi/e enjoying the faculty of leaping, is 
another point wuei i in they resemble the most aberrant 
tribe of the Coleopteray no less tiian the Syphonostomay 
or fleas, the acknowledged representatives of the beetles 
among apterous insects. Funilies, again, in which me- 
tallic colours run through the great majority of the 
species, are invariably the most aberrant in their own 
circles. We find this true in the humming birds, the 
tfinagrine genus AglaHa, the metallic pheasants of India, 
and the prismatic mouse of the same region. It is again 
seen in the ChrysomdidfB^m the circle of the CokopterUy 
in the Buprestidee, in that of the LamellicomeSy and in 
the Curculiomda among the Capricornea. However 
unprepared we may therefore be, to offer any opinion 
worth adopting on the rank of the ^halcidites and of the 
ants, ,we have not a doujit thdt l^th they and the genus 
Chrysip, together with the MutUlidoi, are all repre- 
seiitativgs of the CokopterPy wherever their actual lo- 
cation in nature may As for the latter group, 
the MutUlida^ — we look upon them as more relat^ to 
the true ants by analogy than by affinity: they agree only 
in being apterous, — a circumstance so common in widely 
different groups of this order, that it is by no means 
sufficient to constitute an affinity. The analogies of 
the saw flies {Tenthredines) to the aberrant Neuropiaray 
( or the PhryganidtJB)y although not so apparent, perhaps. 
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in iihe perfect insecti^ are yet sofficieiAy strong to cor- 
roborate the ides of t&ir being related to eac^ other; 
for both have their larvae eruoiform. But in what 
manner^ if any^ the Tenthredines are connected^to the 
more typical b^a^ must be determined by analyais. 
Characters founded upon any one single organ Ire ge- 
nemlly artificial: yet it is very lemu kablcf that^ in the 
two t 3 ^ical groups of our arrangement of this order, the 
caudal appendage performs the office of a stpig, while 
iMhe ikree aberran^livisions it, assumes the functions 
of an ovipositor. Should our theory of the primary 
types be correct, no better characteristic of them can 
be given. 

(142.) Preliminary to our speciai^^eatmeiit of the 
habits, economy, distf ibution, and pecufiarities of struc- 
ture of the successive groups intb which the Hymeno^ 
piera have thus resolved theroselvel^ we prqiose making 
a few observations upon the order collectively. In the 
first place, we may remark that sexual discrepancies are aa 
perplexing to the entomologist here, as in the other or- 
ders, and there is as frequently a difficulty in associating 
together the partners of a species : tljis is conspicuous!}^ 
the case among the bees. In the aculegted division of 
the Hymenoptera, there is, however, a tangible cha- 
racter whereby the sex of the inSividual^may be discri- 
minated ; for the males have one joint more to the 
antenns and the abdomen than the females. In the 
preceding orders of which we have treated, we have hail 
occasion to observe tl^ jftrasitjcal habitit of mapy of 
the species, which occur more or less cfinsici^rably 
throughout all insects. Hei#, however, although it is 
found very extensively amongst the DipIkTa also, it 
reaches its maximum ; for one grdup,the/c/mcdinontdc#, 
as we here consider them, are almost exclusively para- 
sites. The term wiU receive its explanation by our ex- 
hibiting the characteristic and discriminating features 
whereby it distinguishes itself in the several tribes in 
which it occurs. The lehneummidee, or, as the^b were 
named by LatreiUe, Pupivora, from ^e peculiarity in- 
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cidental to their mode of parasiUsm^ deposit their eggs 
’either upon or within the egg or larva of the insect 
upon which they are parasitical. The young, when dis- 
closed, if deposited upon the surface, eats its way into 
the inject upon which it preys ; but yet, guided by its 
instinct, it feeds so "captiously as not to interrupt the 
vital furctions, ai^d the creature progresses to the ma- 
turity of the pupa state, but, of course, in a sickly con- 
dition, Slaving undergone this change, its insidious 
enemy still lurking within it, its t xistence theif'drai^to 
a close, for the parasite, becoming less restricted in 
its diet, consumes all before it; and having by that time 
acquired its full growth, it transforms either within the 
husk of the 't upon which it had preyed, or it 
pierces through i^iis^and spins i%s cocoon, and therein 
takes its metamorp|]iosis upon the surface of this case. 
Sometimes a larra"' feeds but one of these parasites, 
when it consists of the larger normal lohneumones; but 
myriads at other times inhabit it, when these are com- 
posed of Chalcidites. In these last instances, more than 
one species frequently prey at the same time upon the 
edevoted victim, a^ we have repeatedly had occasion to 
observe, and nruch to our vexation; for, after having used 
every precaution to rqp/ some rare lepidopterous larva, 
we have fouiu;^. all our assidous exertions thwarted by 
these tiny foes. It is not, however, the Lepidoptera 
alone that are subjected to these attacks, but some prey 
likewise on the Coleoptera ; |pd it is not improbable that 
all the or(^ers* may be kifested by them, they having so 
little fellow feeling as to be destructive even to their 
own order.^ The second* kind of parasites are those 
which occur in our group of SpJiecides : these deposit 
their eggs yithin the nests of other Spheces, frequently 
of the same genus as themselves, fbr the purpose of being 
nurtured at the expense of the young, by consuming the 
food laid up in store by the provident parent; and, 
doubtlessly, these insects, being predatorial and carni- 
vorous, fe^ upon the unhappy larva itself. An awk- 
ward collision must of course sometimes occur, where 
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ihe dsvelopemeDt 'of th^aiasitic larva Is leu rapid than 
diat of its intended and this^ by acquiring 

early sufficient strength^ neutralises the ol^ect of the 
parents^ and turns the tables ’* upon its progei^. A 
subdivision of this parasitical mode of breeding we 
observe among the bees^Vhich morq resemble ^hat of 
the cuckoo than either of tfie other; aifd ^rom this 
circumstance, those genera of beesVherein it occurs 
have l)een called cuckoo bees. Here it is iperely the 
ffind that is laid up.«^ store, that has been preyed upon 
by the larva of the parasite; for the bee not being at all 
carnivorous, the genuine inhabitant for whom the provi- 
sion was made is starved by its abstraction ')y this intruder. 
In the bees that possess this habit, it always an entire 
genus, and not a p<frtiou of a genus, as we have ob- 
served among the Sphecides; although the same object 
of resemblance is frequently obtaiilid, by these parasitic 
bees belonging very generally, from structural character, 
to a cognate division of the group, as we shall have oc- 
casion to instance below. With regard to structure, we 
may here remark, that it occurs in a less fully developed 
state throughout this sesnnd divisioii of parasites ; bqf 
this is compensated by the superior instjpet with which 
they are endowed, to enable them to evade the sagacity 
of the insects upon which tliey^rey. instances, how- 
ever, of fearful retribution we shall record below, when 
we treat specially of the groups ; and where we shall 
show that severe puwishmeiit has followed the heedless 
temerity of the parasij^, #hen jt has too Yashly e^^osed 
itself to the indignation of the enraged phren^ Al- 
though we have already observed that there are|ipparent 
deficiencies in the analogical structure o^ these latter 
parasites, we are not to note tliTse as defeetsi but as a 
further exemplification of the universal economy exhi- 
bited every where in nature, which, fitting every thing to 
its end, is never lavish in superfluous, and consequently 
useless, implements. 

(143.) In speaking here of the parasitic habits of 
Uie Hymenoptera, we may notice, that they are them- 
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gelm exposed to the parasitieel propensities of 
viduals belonging to other orders. This we here merely 
glance at, as we shall have farther occasbn to notice it ; 
and it*, therefore remains for us to observe, in these 
general remarks, that we think it very probable that 
this oreW of the Hjfmemptera will, eventually, when it 
shall have olitaine^all the attention from entomologists 
that it so well merits, prove numerically as extensive, 
or perbapG more extensive, than any other. In cor- 
roboration of the plausibility of <dii8 supposfuon,^ 
have only to advert to the hosts of minute Hymmoptera 
discovered throughout the small area of our own 
country, and dedcribed by Messrs. Walker and Haliday ; 
and when we * rad ct upon the prolific exuberance of 
more genial climai /s, exemplified in the multitudes of 
insects of the favourite orders of Lepidoptera and Co- 
leoptera which the "zeal of collectors have brought 
together, we may rationally expect that an assiduity 
equivalent to Mr. l)arwin*s would speedily advance the 
species of Hymemptera to a triumphant competition 
in number with the most numerous of the recorded 
omlers. 

(144.) The ApideSy or bees, compose our first large 
group. These insects well known, from the uni- 
versid reputatiop of the typical genus Apis, the do- 
mestic which, from its social habits, has ever been 
esteemed emblematical of the monarchical government ; 
whilst its steady industry, in storing up provision for 
the contingencies of a l^rren pvriod, have been the 
admired theme of sages and moralists, who have con- 
stantly referred to it to rousc the inertness of indolence, 
and have cited it as an example of prudential foresight. 
These have thus given a name to a large group of 
insects, which, upon the progress^of systematic ento- 
mology, were found to possess certain analogous pecu- 
liarities of structure. It must not, however, be inferred, 
because the bee most extensively known is social in 
its habits, and has been domesticated by man to con- 
tribute to his luxuries and comforts, that all bees par- 
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tidpate in these instiiut^ and are equally fitted for a 
similar subjugation. This opinion would he erroneous) 
for it is among the social bees only that we find those 
thus serviceable ; end, although a few other genera of 
bees are also social^ we are not aware that a^ have 
been domesticated like our <»mmon hive bee^ or its 
congeners^ although the nests of the qther tocifl species 
are constantly plundered by the natives and inhabitants 
of the countries where they are found. Thedarge ma* 
jo3tty o^bees are^ indee<l^ solitary in their habits, form- 
ing either cylindrical burrows in a variety of sulMtances 
according to the species, or a cluster of small oval cells, 
placed usuaUy within a cavity, either fhund or formed 
by the insect ; and these cells are constqioted sometimes 
of small particles of earth, or of a moulded clay.*^ 
They then deposit within them^a store of food, con- 
sisting of a paste, formed by a nkxture of i>ollen and 
honey, to serve as provision for the young. Having 
laid up this magazine, in the due proportions of which 
the mother insect is guided by an unerring instinct, 
she then deposits her egg upon it, and encloses an 
adequate space for the dhvelopemenl of her larva, and 
of its transformation. As we obsenigd above, the 
several genera and species sel^^t^different substances, 
wherein they nidificate ; and they alsou/ollow difierent 
modes in the occupation of these burrows, for some 
line them with various substances, and others occupy 
them bare as they odbur, but perfectly smooth within. 
Some, also, make theq^ sAit a succession *of cells > and 
otliers deposit but one egg, and food but for*one vyoung 
one, in each; but we shalbhave further opj^rtunity 
below to notice these different Jpibitations, wherever 
they present any remarkable peculiarity of Aructure. 
These Insects ^emselves are frequently very liairy, 
although many are completely smooth ; and they are 

* An exotic gcnuAjCloselj allied to Osmitt, appears to form Its cells of a 
rude kind of wax. This it a remarkable instance of any but a social bee 
using wax. We should not. however, thence infer, that, as iit the other 
coses, it was a secretion of the insect, but possibly a veuetabic production, 
or perlupa the rwult of phuder ftnm one of the social kinda. 
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iMtaMd with the gayeet metRliic and ^arty-eolmived 
T^itnieiitai yet it is chiefly among the paxaekie tiibea 
ihiat % gaudy costume is conspicuous. The purpose 
whidi hew have to ftilfil in the economy of nature, is 
to coUlct the superfluous polUn of flowers, and whilst 
odOecting it,^o convey it* from plant to plant, whereby 
the impregnation of these is more secnrely effected than 
if it wera left to the accidental agency of the wind ; 
and, although this object is partiaPy concealed •beneath 
the instinctive propensity to odilect nutriment for their 
-young, yet is it so conspicuous, and has been so folly 
proved by the < careful researches and observations of 
fiprengel and ff nreuter, that it must excite universal 
admiration at me couparatively •simple, yet certain, 
means. Nature so frequently adopts to obtain important 
results,-— one proces/ accomplishing manifold purposes. 
To effect this end, they are of course furnished with 
adequate organs; and they are assisted to convey it, 
whilst collecting it from flower to flower, usually by 
means of a dense brush of hair, soxnetiines surrounding 
tjie posterior tibieci and basal r joint of the tarsus, but 
which is placqp occasionally merely externally upon 
those members ; in conjunction with this brush, there isrf- 
fiequently a loiyr curled *lock of hair at the base of the 
femur beneath ; and where this occurs, the whole of 
that member is fringed, or the sicfes of the metathorax 
behind are very hairy. In others, the clothing of the 
legs superseded by f ver^ tj^ick brush, occupying 
the under kide of the abdomen ; but, in the social 
genera, jn lieu of the bnyih upon the posterior tibim, 
riiese, as weA as the basal tarsal joint, are considerably 
dilated, and hollowed**or flattened externally, and the 
margin frin^d with bur, which thus forms a receptacle 
call^ a eorbiculumt or basket, for the clodded masses 
of pollen and honey made into a paste by these social 
inaects, or for the other stores of diflerent materials 
that they may require in their domestic economy. 
Having thus Mefly noticed these generalitieB, we will 
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dMilidned by Ae niode iiiU^ 
di itiblded in ttpo&t, abd <NMii]^ttfMi|e bRljw" df 
diat organ. Of cotoNM^ it waa ta 1^ aajieciaA diMi^b 
lengthy organ^ a« ibis tiiuaUy ia> ntiat be HciMMyte 
aide it to 1^ broiig))t within the protection of tihe borti]^ 
p&ues of '*the month.^^ Tjms, in the Andn/nktm, Widdi 
conetitate the fiiat large diviaioAi we find the pudeweia 
fdding only at its base ; and thia^ fiom tiie connnadlhw 
ahortneis of die ofgati, drawa it att%'dntiy witilin Itir 
protecting casei ; or at moat the exVeme apea (the 
Hngtta) is recurved^ dnd thus the large ang^ ia plwied^ 
behind^ the tongue lying in fron\ of it and fbrwarda^ 
In the Aptda, however^ we find a double flexure^ thete 
being atill a- amall basal bend ; but another larger one 
occurs in frontj at the insertion of the maxillary palpi ; 
and this throws the tongue backwards beueatii, aiid 
whither the apical half of the maxiBw follow it, 
and cover it with their Aomy proieaion. The diatriw 
bution into genera^ of the insects composing these two 
divisiottB, has been effected by<,{t^ying the compara- 
tive proportions of the proboscis, and tl^ varying num- 
bers and forms of the articulations of the palpi, taken 
either inde^iendently, or in conjunction with other 
peculiarities of structdre, such as the form of the legs 
and tarsi, their dothing^ tHe dothing of t£e yenter/ a:i^ 
neuration of the wings ; and the correctness cf this 
mode of investigation is cori^borated by its^always as- 
sedating insects nearly identical^ form and habits. 
To the Kev. Mr. Kirby we are indebted ^ this in- 
valuable arrangement,«and the work wbere^ H ia iw 
corded, the Monograf^kt Apufn Apglia, will remain 
the AoUest monumeAt of hia entomological immortality^ 
It is mudi to be regretted, that certain fastidious viewv 
with leiqpect to nomendatw interfered with hit giving 
names to the aectuma into wbioh be br 0 ke’'up tbit 
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large concourse vf insects ; fotg^hy omitting to do it^ it 
*luis unfortunately happen^ that names hare been ap^- 
plied to them by Illiger^ Latreille, and other contioenud 
authors, whereby our countryman has partly been de« 
privet of the weU-earned universal record of his labours. 
We must Qot, howevei;, complain of the candour of 
these aiuhors, fo^they have done ample justice to the 
originality and merits of Mr. Kirby's treatise, which 
we cannot too strongly recommend^ the diligent and 
careful study of young enton^oloj^sts. TheyVill<^d 
that it will teach them to digest thoroughly their plans ; 
and it will enlarge their views beyond the feverish 
expectancy cf a precocious and questionable celebrity, 
so easily and** dnrvorthily attainable, by the establish- 
ment of insulated reir* ‘kable genera ; for it is only by 
taking up groups, anir' ilioroughly discussing them, that 
the progress of theT science can be at all promoted. 

(146.) We find that it is by CoJhtenn tbeANORExiDiE 
that the bees are most intimately connected with the 
Sph€r^9 and wasps ; its bilobated tongue exhibits the 
point of contact with some of the extreme genera of 
<^fos6orial aculcatest This gends is also remarkable from 
its mode of uidificution, and the silken cells it fonns ; 
and by its possessing^^^vo parasites, — one the beautifully 
variegated Epiolus, a cuckoo bee, and the other the 
dipterous genus Miltoyrnmma, I'hc jieculiarities of 
the otlier genera of the Andrenid/n are, the wood bur- 
rowing parasitic HyUem, 'which)' 'when caught, emits a 
delightful^ and powcr/^ul fragTiance of lemons ; and 
Sphf^odBn: the insects upon which these are parasitical, 
the most rv**ful research 4»8 b not yet discovered. We 
next have the exten^’e genus Halirtus, which is pecu- 
liar for th^ caudal vertical incision in the females, and 
the cylindrical body and lengtli of antenme in the 
males. We here find another exemplification of the 
divergence of extensive genera from their types ; for 
we oteerve forms in this genus which seem to point in 
a vaHety of directions. Although the genus occurs 
throughout the world, it is found most extensively in 
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Anenea and Europe; Jmt it is ki ibl Ibnner that its 
most eccentric spedes oector. The approximate genu# 
Nimia, which is ako found throughout the world, ap- 
pears to represent Halietut in India, where possibly it 
is of similar extent, if we may judge analogically from 
the diversities of form uiat fccur in ihe^ species we 
liave seen. This genns is distinguished by th« usually 
very enormously enlarged and curiously spined posterior 
feinoi'ii and tibis, s^d elongated tarsi of the males, and 
thiiStfreqftently very large^tegulte of both sexes. A re* 
markable species of this genus we are acquainted with 
from the Cape, which has the anterior tarsi dilated like 
the first section of Megachile* In this cavision we will 
only further allude to the extremely dl^rtit Dasypoda, 
which derives its naide from its densely hairy posterior 
tibite and tarsi, and which are Airnished with an in- 
creased facility for retaining the la^e masses of pollen 
tliey enable the insect to convey, by each hair giving 
off on each side, throughout its whole length, other in- 
numerable very short and slender hairs.* The re- 
markable genus MacrojHe Klug (the Megilla labiata of 
Fabricius) has recently bSen added toithe British fauna p 
and we owe the possession of this unique insect to the 
liberality of the captor, Mr. WaJtjwi, who took it in the 
New Forest ; but we introduce the notieisof it here, only 
to observe that it distinctly points in many peculiarities 
to the fourth division of the solitary bees (the ScopulU 
pedes). I'he typical ^enus Andrena is perhaps of still 
greater extent than Hai§ct^s; but its range, {^oth struc- 
tural and geographical, is more confined, indeed, itsrurely 
presents abnormal species. •It was upon^etof this 
genus (il. nigroofned) that Mr. ^jrby made the inter- 
esting discovery of the very singular para^tt Stylops, 
• 

* VariouH fcindi of this peculiar itriicture occur In dll^ront genera, and 
none of which have before been noticed : it haa Slio mcNliricAtiona which 
aecoiupliah the same purpoie; thus, m Panurgua, liiiteadof the haira being 
aplloce, they are crenulated towards their extremity. That it oiity accuro- 
pauies certain peculiarities of economy is proved by many of the very hairy- 
legged divisions of the bees (the Scopulifxdea) having these hairs miridy 
simple. I am preparing a paper on the subject, in which all these peculU 
ariucs will be sbowa— W. £. bh. 

M 2 
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the peculiaritiecr of the 'natural history of which we 
>hali give in its proper place ; and it is also upon An^ 
drena that the little hexapod creatures occur^ calledi we 
think very correctly, PedicuU by Mr. Kirby, but which 
have ^been asserted to be ^he larvae of Meh'ii : the 
correctness of this opinipn we dispute ; but shall leave 
the noti".e of our (reasons for doing so until we arrive 
at the Coleoptera. We are further acquainted with 
many undescribed exotic forms among the Andrenida, 
some of which are highly intcj^esllng. 

(14*70 enter the division of the Apinie, or 

genuine bees, where the diversities of form and struc- 
ture are grea^r than in the preceding division, and 
which consequently has given rise to a more extensive 
subdivision into ger Ta. It is, hrfwever, very probable, 
judging from the ci<>vtent8 of the collections which we 
possess and have seen, that th* species are not nume- 
rically greater than in the Andrenuke, 'fhe Apidre re- 
solve themselves very naturally into two subdivisions, 
the solitary bees and social bees. The first of these sub- 
divisions, the solitary bees, ma^ be conveniently groupetl 
caccording to very^' obvious structural peculiarities, and 
which, as usual, concur with the habits of the insects. 

(148^) AVehave, Firstly, the AnprknoYoes, or those 
approaching, b‘:lh in structure and habits, to the Andre- 
T)id/B. These make their burrows in a similar way to 
the typical jiortion of that group, and have their posterior 
tarsi formed upon the same strnl^tural model : they also, 
likeithose jnsccts, genetally rfeqpent syngenesious plants. 
The 'most remarkable genera arc Bophite^, which has 
the ap/^'x of tlie abdomeic in the male denticulated be- 
neath ; and which in that sex has the ex- 

tremity of the antcnnie very singularly curved. The 
general structure of Nomada includes it better within 
this group than with the other cuckoo bees, with vrhidi, 
from habits, it might otherwise be associated. These 
gay and wasplike insects are parasitical upon various 
specks of Andrvna and Halictus, but one infests 
Eucera, 
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(149*) The second 8i)]bdivisioD of thetooUtary bees^ the 
Dagygastra, are thus named fronH the hirsute clothing 
of their venter, by whichjthcy carry their provisions, and 
never by their legs, which is the case in aU othec bees. 
They constitute a lar^ poup, some of the genera of 
which are very extensive m species, and m^ny of these 
have received vernacular names* l^hus, we Jiave the 
Lsaf-cuttbr fixES, Megaehile, for instance, a very nu» 
merous genus, extending all over the known vrorld, and 
ttdwably equally distsibuted* The males of some of the 
species have the anterior tarsi considerably dilated. It 
is upon these insects that the coleopterous genus Clerus 
is probably parasitical* They derive their name from 
the habit many of them possess of c^ltiug semicircular 
pieces of leaves froth diderent plants, and with which 
they line their burro^ usually formed in soft and de- 
caying wood, whencewney have sime times been called 
carpenter bees, which is perhaps better restricted to Xy-- 
locopa. It is upon the cognate genus ChelnHoma that 
Mr. Marsham observed the Ichneumon, Pimpla Manifest 
tutor, which has so largely a developed ovipositor, to be 
parasitical. In this grdbp there is ao genus, exceptii^g 
only Lithurgus, which does not occur i]| Great Britain. 

(150.) IVehave next the Mason Bees, Oftmiw, the 
majority of this group form their the third mode 

we have described above ; and Anthidium, insects gaily 
marked with yellow bands and spots. In this genus the 
males are greatly larger than the females, and under the 
impulse of passion he( off into* the uppyr air. 

This genus is further remarkable for the *habii^ it has 
of lining its nests with the downy coating of plants. It 
does not, in this country, mak^ts appearance much 
before the summer solstice* « 

(151.) Upon these follow the Cuokoo^ees, which 
are all parasites ; but although it is convenient to group 
together a certain number of these on structural accounts, 
yet shall we find some genera of parasitic bees strag- 
gling into the following subdivisions that we have to 
notice. Here we have Melecta, that infests the grega- 
M S , 
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riOBs Anthophore, and Euoera; the very gay Crocisa, 
distinguished for its beautiful white and cierulean mark- 
ings; the pretty little AmmohateSy Fhiteremus, and 
Epeolua, parasitical upon Colletea, and Cerlioxpa whose 
young is reared at the expense of that of Megachilo, 
We fhrther observe the exotic resplendently metallic 
Agkiv, Meaohyehia^ and Itleaochdra ; lachnocera, with its 
exceedingly attenuated and nodose antenns in the males. 
The thre^ last of these are conspicuous for the structure 
of the calcar of the intermediate legs^ which are furcrted 
towards the apex^ and one of the branches multidentate, 
resembling an expanded hand with its thumb and fingers. 
It is very probable^ also, that the beautiful and large 
genus ^ran^A^^tatJ^longs to this group, for the female 
is not known, and ^ has a simikiiy constructed inter- 
mediate spur : the ) i.rbation of tliis organ probably su- 
persedes the poBsestton of the 4bual pair. With the 
exception of Meleeta and Crociaa, which are cosmopo- 
litans, we have detected thefie parasitic genera to be 
natives only of Europe and America ; and the richly 
metallic species being, as far as we are yet acquainted 
y?ith them, restricted to Tropical America and the West 
Indian islands.^ 

(1.52.) The last large subdivision of the solitary bees, 
the <S'ro/m///>erfetf^/?riiAiRY-LKos, collectively present the 
most assiduous collectors of pollen among the bees : the 
posterior tibia and basal joint of the tarsus are densely 
hirsute in all ; and in many it ii^ difficult to detect the 
form^of the limb for t^e hafr: ^he thickened and dis- 
torted jptrudture of the legs of the males of many of 
them is very remarkable. •The habits of a few only 
are known, *ihe majority being exotic; and the collectors 
of exotic insects have rarely cared to notice or record 
the habits of their captures. Oui native genera consist 
of Eueeroy named from the length of the antennie of its 
male; Saropoda, and the gregarious Anihophora, the 
tones of the hum of the different species of which are 
so peculiar and distinctive. Here also should be placed 
the small Southern African genus AUodapa; and our 
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pretty little Ceratina may be inserted (^ntiguoua to the 
co^flneiital and exotic Jt$flocapa, The latter couBtituU^ 
a very numerous genuB^ for we are acquainted with more 
than a hundred Bpedee^ and they are the largest and most 
bulky of all known b^s ; the female of the oriental X. 
Iatij)e8 being more than an*itich in lengthy and two^nches 
in expansion. These are most f^uly c|rpentlr bees ; and 
as they occur numerously in countries fertile ill timber, 
and of an exuberwt vegetation, one purpose of their 
eccita^m)amay be to n^ten its decomposition when dead, 
by exposing it to the internal access of wet and fungi, 
by die large lengthy longitudinal perforations tliey make 
to deposit their young in security. Tl'ey are subjected 
in the West Indies to the parasitical at|ac]^ of the cole* 
opterous genus Horitp; and probably, in other countries, 
other parasites prey on them. This genus presents some 
difficulties in its stud^, arising f|om the uniform in* 
tensely black colour of the greatest number of the species : 
their wings, which are of a brilliantly metallic steely 
blue or coppery colour>have been referreii to as adbrding 
safe specific diagnostics ; but we think incorrectly, for 
they are liable to all the contingencies of age and use : 
the sculpture of the clypeus we consider jiresents a 
safer clue. In the great majority of this genus, notliing 
but direct observation can bring togn^er the genuine 
partners of the same species, as in very many instances 
the males are yellow or fulvous, and the females black 
or metallic. Here, aw in Nomin and Halictug, we ob- 
serve the species divergii^ in structure from the tyjie. 
Ill some males we defect a dilatation of die anterior 
tarsi, as in Megachile; but^ these appear linked ^o the 
more nonnal form by means of the fulvous species, which 
have the anterior tarsi densely cilifSled. Ano(ber diver- 
gent form from Western Africa, w^hich ha!b the inter- 
mediate legs very long and spined, and witli curled locks 
of hair, has been raised, unduly we think, to the rank of 
a genus, by the name of Mewtrichia, and has been con- 
sidered as linking XyUteapa to Anthophora, by m^ans of 
those species of tlxe latter which al^ have males with 
jtt 4 
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elongated intern^iate legs : these are, however, also, 
^hnormal species, and ought not to he considered typpah 
This subdivision contains very many more generg, such as 
EjndMria, Centria, Oxcaa^ &c. ; the mere names of which, 
as they convey neither information nor amusement, we 
will pass over : we may, howeVer, state that it is in this 
subdivision 'that bees with the longest and most highly 
organised tongues are found. 

(153.) The last division of the bej^s, the social tribe, 
are doubtiessly the most interestjng of all, from their 
habits, economy, and uses. Our space will not admit 
of our going particularly into these circumstances ; and 
it is the less necessary, as there is no treatise on Ento- 
mology but w^att abounds with details upon them ; and 
we shall therefore »aly speak of tliose particulars that 
have been hitherto jesist noticed. The genera of these 
insects consist of Ih^mhua Linn., and its parasite Pst- 
thyrua St. Farg., Euytonaa Fab., and the identical Cue- 
midium Pty., and Eulaima St. Farg., with their parasite 
Chryaantheda Pty.: MeUipona and Trigonaof Latreille, 
and lastly Apis itself. I'he species of the genus Bomhua 
form or seek cavities in the ground, which some line 
with a w^arrn C9atiiig of moss interwoven together, and 
witliin w'hich they build a series of irregularly clustered 
oval cells constpj/^a'df a very coarse kind of wax: 
others do not fonn this mossy lining, hut instinctively 
seek a very sheltered situation. Bomhua appears to be 
a northern and chiefly European ^nd American genus: 
there are very few intertropical species; and we only 
know two 'oriental. Tlie genus Paithyrua so closely 
resembles the insects upon^ which they are parasitical, 
that they rCiadily esca^ie detection, and are not uncom. 
monly confounded with them by naturalists. It is still 
uncertain if Eugham is social, and if their communities 
consist of three kinds of individuals. This has been 
assumed, upon the analogous structure of their posterior 
legs, which much resemble those of MeUipona and Trim 
^ona.’ethe majority of the species are splendidly roe>*' 
tallic ; and we think both Cnemidium and Eulaima too 
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closely like them to adgiit of generic BfhdivUion. Chrjfm, 
stmtheda, we have not the least doubts is parasitical upon 
the metallic Eughssit. These insects belong exclusively 
to the western hemisphere^ and it has been stated that 
such is the case also with MeUipona and Trigona ; but 
we are acquainted with sj^cies of the lattei^ which were 
brought from tFava by Dr. Horsfieldfand from» Sumatra 
by sir Stamford Raffles^ and St. Fargeau has also de- 
serilxMl one fronv Timor. From the vicinity of the 
ht!*^v island to New (Holland, it is, therefore^ not impro- 
bable that this genus may be discovered there ; for we 
have yet seen no genuine bee from, that country^ ex- 
cepting such as have been imported b| (olonists^ nor do 
we know any insect that docs there ra)/resent it. These 
insects, Meliipona aAd Trigom, are likewise frequently 
found in gum aniine and copaK The occurrence of 
bees without stings is an anomaly that we are scarcely 
prepared to expect, especially where there are such rich 
stores to defend as these insects form ; and yet this is 
reputed to be the case with the indigenous social and 
honey-making bees of America. Those of the genus 
Apis which are found there were o.^ginally introduced 
by colonists; but they have now permanontly naturalised 
themselves, and occur at large in the woods. Much 
obscurity still hangs over the naftbfi&jL history of Mel^ 
Upona and Trigona, and we are yet insufficiently ac- 
quainted with their sexes. The marquis Spinola has 
recently helped to cl^ar away some of the difficulties 
involving these in8ec|p, ftnd has shown ^at we are 
scarcely to expect here those great sexual <liscre- 
pancies that we meet with m the genuine Apis^ fThese 
insects are usually very small ; an^ all that we know of 
their natural history is, that their nests coqstit of large 
assemblies of individuals, which form their waxen hives 
within hollow trees or the cavities of rocks. They 
make large quantities of wax, and are not, apparently, 
so economical in its use as Apia; for, from the figure 
given of a portion of one of their nests by Hubtffin the 
Transactions of the Society of Natural History of Ge- 
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it appears i^ore carelessly and less ingeniously 
formed^ although the hexagonal structure of the ceils 
still pr^ommates in it. Sorne^ it is said^ form nests of 
irregularly attached oval cells, like our BonUd, It is 
quite iniiK>ssible to think of giving here, where we are 
so crainped for space, any thing like a suitable account 
of the economy of the hive bee {Apw domeHica) and 
its congeners; hut as this is dwelt upon in every book 
treating upon insects, we shall me'^ely mention the 
extent of its distribution. Thirte<fHfluive hitherto h«en 
described, and others we know: two species only seem 
to occur in Europe, — one confined to the North (our do- 
mestic bee), anil' tlie other to the South. Others, we 
surmise, might j^cs^ibly be found in Spain, from its 
proximity to Africa were that hnh country diligently 
searched. M^estern Africa and India appear to produce 
the greatest numbei^^ of species ; but we believe they 
are not as diligently cultivated in those countries as in 
Europe and Egypt, although this might be supposed to 
be the case in Western Africa, from the large quantities 
of wax that are imported thence, and which are brought 
£^om the interior. Jt would Be trite to remark upon 
the uses of tliese industrious little insects to man, prior 
to tile discovery of the sugar-cane. They must also 
have abounded iF^^tinea — that land flowing with milk 
and honey; and the allusions of the oriental poets show 
the extent of their appropriation throughout the east. 
The enormous consumption of waiT in catholic countries, 
both \now, and when E^iropl^ w|^ wholly catholic, and 
before < it could be substituted by a vegetable extract, 
and the produce of a whalei exhibits the little insect in 
another tha^f contributing to the religious 

rites of raaq ; and this further shows what extensive 
employment they must have aflbwled to multitudes of 
individuals: but we will close the subject with ex- 
pressing our gratitude for its adaptation to the wants 
and the comforts of man, and our great admiration of 
the wanders of its economy and instincts. We have 
dwelt pur|>06ely longer upon this group of insects, from 
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the universal interest JlMt mtiAitB t| them, than we 
shdl be able to do with the other gnrtl]Mi of dw Hffmm* 
opiera, or than otherwise our preect&ed and limited 
space would have authorised. • 

(154.) The Formioid^, or ants, are the next laiige 
group of which we shall treat; but the coj^nection be- 
tween them and the bees is any thii|; but apparent, as 
they seem allied only by their socid habits. These 
habit<! present us ^^ith very many interesting peculiar- 
itiei:/wlfich, however^ h|ve been studied only in a few 
Eurojiean species. To judge from the eccentricities of 
form presented by the majority of exotic species, we may 
rationally conclude that their diversitienrf structure run 
parallel with differences in their econ^nysand inaimerB. 
IVherever Nature pr&ents a peculiarity of workmanship, 
it is not a merely futile display A' power, but it has a 
direct tendency to a specific purpise, which^ although 
not always obvious, is necessarily to be inferred from 
the unvarying evidence we already possess wherever we 
can trace it to its object. All the sjiecieB of this group 
comprise three individuals ; or sometimes four, if the 
fourth, where it occurs, maybe eonsiiltred otherwise than 
as a modification of the third. These consist of males, 
females, and neuters, or workers ; to which, in some 
species, another class — that of — appears to be 

added. Whether these neuters, as in the social bees, 
are to be considered as abortive females; and whether 
the ants possess the means, like the bees^ of supplying 
any accidental contingency in ihe nest, by^develeping 
the sexual inertness of these neuters, through any par- 
ticular course of nurture, hJs not yet been ^certkined. 
There seems to be no uniformity, eveji amongst congeners, 
in their habits or architecture, for we obserYe^specics of 
the same genus following different modes of life. As 
amongst the social bees, some possess stings, and some 
are without these formidable weapons, which are, how- 
ever, supplied by a very powerful acid secreted by them, 
and ejected in defence, and which is doubtlessly qftite as 
effectual in protecting them from their natural enemies. 
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It is within the tiopics that thes^ insects chiefly abound, 
and where they are excessively destructive ; and nothing 
seems efficienUy protective against their incursions. The 
group 4ias been divided according to the structure of the 
abdomen; which in some has but one node only to its 
peduncle, bi^t in others ft has two. It is in the first 
division diat we And the stingless genera, namely, For- 
mica Linn., Formievna Shkd., Folyergus Latr., Foiyrha^ 
ohift Shkd.) and Dolichoderus Lund, bnsides several other 
yetuncharacterised genera, which wt^iall shortlj^uUish. 

( 1 .55.) The Formidna rufa, or horse ant, forms those 
large nests of dry leaves and sticks we so frequently ob- 
serve in the wool's ; and within these nests two genera 
of Staphylini appear to be parasitical — Lomechtisa and 
Fdla; and in theii ^ deepest recesse^s innumerable wood- 
lice (OriMci) are c«ns&ntly found. The nature of the 
connection4)etween (liese insects has not yet been ascer- 
tained, but perhaps it may be analogous to what has 
been observed between other species and the Aphidee. 
It has been said that the larva of CiatcUi kpturoldes also 
lives in the nest of this species. Another singular Sta^ 
f^ylinus (the minute Cl<idger^, which is totally blind, 
and otherwise leeniarkable in structure, inhabits the nests 
of the Formidna flava, where it has once been dis- 
covered in this evamry. Some of the species and genera 
of this tribe, it is said, exclusively of the Formicid/Cy 
seek in the nests of other species, but always of the same 
tribe, the auxiliaries, upon which they impose all the 
" outdoor y labours ofi» the *coq^munity ; but it is the 
genus Folyerguft which is most distinguished for its sub- 
jugatibivof “ helots,” or "<i}laves,” Cercopia and Afem- 
braciSy two genera «Q.f Hemiptera, supply the place of 
the Cow ^phis ” to the Brazilian genus Dolichwkrua, 
All the Fonnicidee are extremely pugnacious, and fight 
with inveterate obstinacy ; and frequently issue from 
their nests in close columns, for the purpose of attacking 
neighbouring colonies; this, of course, with variable suc- 
cess, but great slaughter is always made. OdonUma4Aius 
constitutes the transition from the stingless to the acu- 
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leated division of the Fjgrmicida, Thef^ insects construct 
their nests in hollow trees, and are exclusively found in 
the New World and its islands ; but we are acquainted 
with a yet uncharacterised genus from Ceylon, .which 
closely links the latter with the next genus, Ponera. The 
latter is of universal distribution, butexcee<^gly Variable 
in form ; it at present evidentfy incoyporates n^ny other 
very distinct genera, which we propose separating from 
it. By the strangulation of the second segvient of its 
abJ^mcn, it makes^it^e]^ convenient passage to the next 
division of the group, — those with two nodes to that 
portion of the liody. We are unacquainted with its 
habits ; but in the absence of any ac^^Tint of extensive 
building or mining, which could sci^/cely have escaped 
observation, from tli^ multitude of species tliatbave been 
collected, we surmise that its powerful mandibles indi- 
cate very destructive propensities. The communities of 
the European species (which also occurs in this country), 
F* contracta, arc said to be small, and to live under 
stones; and, indeed, the neuters only, of one sub-genus 
in particular, the Ponera gigantea, have come under our 
notice; which, from rta conspicuous size, would ceit* 
tainly have attracted attention, had tliey formed large 
dwellings, or associated in numerous bodies. In the 
division with two nodes to the peud».3le, we have some 
doubt if Condyloditn Lund, be truly an ant, for its form 
greatly resembles some of the Matillido!. Lund, during 
the whole of his resid^nce in the Brazils, observed only 
a single specimen of ^nu^ We are, ^owev^, ac- 
quainted with nine species, all apterous, and all of 
which seem very rare ; and this circumstance, tveii if 
• they be sociid, would of course imjdy that their societies 
were small. Myrrnecia, of which the type i^ the F, gu^ 
iofia Fab., is exclusiwsly confined to New Holland and 
its adjacent islands ; it appears to be very numerous in 
distinct species, which differ considerably in size, — even 
more so than wc usually observe in natural genera, 
which generally present a tolerable uniformity. »Emtm 
is exclusively American ; and its type, the F* hamata. 
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preuRts US with|^he most siugulyr stracture of the man - 
fUbles observable in the Formicidm : these organs, which 
are slender, are protruded in a curve to a great length, 
and 8]£ at their apex recurved upon each other. We 
think it probable that this form is merely a modifica* 
tion of the ^neuter of ihs Formica curoiilentata ; for, 
with the^exceptlonfof the* mandibles, both have an iden- 
tity of organisation, and exhibit the smallest eyes of any 
of the gropp. We may, indeed, hei^ observe generally, 
that the eyes of the FormieidtB ]^<^nt greatca ditfer- 
ences of size and position than we detect in any other 
natural group of insects, and in several they are totally 
wanting. EciCoii appears also numerous in species, and 
neuters only dt wn^know, but these are evidently genuine 
ants. The universal^ distributed Crcmatugantcr dis- 
plays a singularly recsf. ved- and hearUshaped abdomen, 
which has its pe<luncfb inserted from above. Myrmica, 
and a few small cognate forms, are the oJily ones of 
this division that occur in Great llritain. The At^ 
tidee, which offer such an enormously developed head 
in the modification of the neuter individuals, takes a 
more southern ran^^*; and the §^nus (Ecodorna, the type 
of whicli is the Form, vrphnloteft, appears to l>e tropical 
and American ; but we know allied forms from the east, 
whicli, per imps, equally dostnictive projiensities, 

and constitute as numerous communities. We must, 
however, hasten on ; for a volume bulkier than the pre- 
sent would scarcely do justice to^ll tht; ])eculiarities of 
habiUand organisation tjiat ifc jpect with in the For- 
mividrei but we cannot quit them without noticing the 
spider-^ike form of Cryptoerrufi ; and, indeed, Lund 
informs us that its J^abits and movements as much re-^ 
semble ihose^ of a spider us does its form. It is com- 
paratively solitary, although consisting of three indi- 
viduals; and is usually found upon or beneath leaves, 
lurking, curled u]), ready to spring upon its unwary 
prey. It derives its name from the structure of the 
head, which has, on each side, a deep lateral channel ; 
wherein, in repose, the anteiiiue are inserted and con- 
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cealed. The male not yet been noticed, and per* 
haps not before known, as it differs in this particular 
from its female. The genus has hitherto been con- 
sidered wholly American; but we possess a species from 
New Holland, and we are acquainted with a closely 
allied genus from the east. ^It appears to us, from a 
careful review of an extensive coUecition of the Formic 
eidrr, that the genera hitherto established, with a few 
exceptions only, constitute the types of as many natural 
fiiij^^iejf. Contigimlv to the Formicida: we observe the 
I>orylid(v^ a small and very natural group of insects, 
one sex only (the males) of which, throughout its four 
very distinct and marked forms, havciyet come tofu- 
rope ; and this is the more strikiiig.^AS the genera con- 
sist of several specie^. 1V\* have hazarded the hypo- 
thesis*, founded upon analogous {'rbcullarities of structure 
both with these and tlic contiguous groups, that certain 
blind and apU'rcus insects, aiit-like in their appearance, 
from Africa and the West Indies (Atumwm Shkd. and 
TyphloporieWvRt.), may possibly be the females of some; 
hut this is merely conjecture. Two forms of this group, 
Dorylwi and RhtymuSyOccwr in Africa ; tlie former, how>- 
ever, extend to India. The latter coatiiient exhibits 
another form peculiar to itself ((Ktnctuf/ Shkd.), which 
links, by participating in the structulc^of l)oth, Dorylvs 
with that form of the group {Jjahiduff) found exclu- 
sively in America and its dependencies. These insects 
are further reinarkahle from the sexual organ of the 
male exliihiting specific dffferences. , » 

(J/}f).) It is |)erhap.s convenient from this point to 
enter the throughnhe medium of th« MutiU 

4id^» Although we here observe apterous individuals, 
we think the circumstance scarcely a Unit of affinity 
with the Formicidtp. j* for, in the Mutillidr/t, it is the 
prolific female which is apterous,' which is never the 
case in the former ; and we have alrca<ly hazarded a 
doubt if the neuters be positively alfortive females. In- 


* Sec Shuckard'i ** Monograph of the Dorylids, ’ June, 1840. 
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deed^ the oc<»imnce of apterorg genera is a circoin- 
stance far from uncommon in all large groups of insects ; 
and it perhaps merits consideration whether, naturally, 
Latreille’s solitary Heterogyna do not disperse themselves 
throughout the aculeated Fossorea, instead of being col- 
lected together; which is^ possibly, merely a systematic 
convenience, althoifgh it is in some measure confirmed 
by the structure of the prothorax of the males. The 
numerous r typical genus Mutilla offers a repeated in- 
stance of what we had occasion ^serve in the [^^.nus 
Halictus ; the divergence, namely, of extensive genera 
from their types. We are acquainted with nearly 
species of this gf nus ; and it is, perhaps, the most nu- 
merous, excep.ing^nlv Ichntinmon, throughout the Hy- 
menopteru. The o<*- • rrence of pectinated untoniiiv is 
extremely rare amongst the f'ossorial aculeatcs ; we have 
seen it only in Psan^Motherma, In^longing to tliis group, 
but it is said to be found also in one of the PonipUidn*, 
among the typical Sphernt, Aptt'rogynn is remarkable 
for the constriction of the basal segments of the ab- 
domen in both sexes, and also for the evanescence of 
the apical nervurAs of the wings. Thynnus and its 
numerous cognate genera enter here, for its females 
are all apterous. IMany species, and the legitimate 
partners of sevenff^f them, are now known to us: the 
latter, however, could only l)e ascertained in consequence 
of the differences of their colour, sculpture, and form 
from the males, from the direct’observation of friends 
in Nt*w Holland, wherijk, with {he exception of two or 
three genera, the whole of the family which they ne- 
ceBsarH)b constitute are fotTnd. It is into this family 
doubtlessly that the-tVi# of Fabricius {^Myxim partly ol 
Latr.) enters; for they cannot longer be associated urith 
Myxine (iVtwVi tF urine), as we tnow the males of the 
latter, 'fhe females of the Thynnidtv, especially those 
of the more typical genera, present many remarkable 
structural characters, in the form of their legs, and of 
the terminal segment of the abdomen ; and in some 
there are singular longitudinal and transverse deep sul- 
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eitions of the head an 4 face, which giwe it a cruciated 
appearance. The males vary consideramy, from a short 
ovate form, similar to Jicmbejr^ to a long and cylindrical 
shape. Eiiitf only, is found in Europe ; the othens that 
are not Australian occur in America. , ^ 

(157.) yVe now enter the normal group ^ Sphj^ces, 
which are all w'inged insects. Tint point of« contact 
seems naturally to l)e the SiHtliadfP, Witli the excep- 
tion of the few parasites that occur in it, those insects 
arc ^ predacious this tenn, as regards them, 

must receive explanatiim, as it would imply that they 
themselves prey uj»on and devour other insects. This 
is not the cast* ; at least, no instance ofliF is yet known 
to us; and it is better thus to modify 4 he Itsserlion ; for 
we constantly and hourly detect that Nature, in her 
tliscurslvo progress, will not be tifd to the rules we lay 
ilown from the observation of a few^lacts. F rom what 

has Ik'ch observed, it appears that those insects st*ek 
their prey merely to provision their cells with nutri- 
ment for their young ; and they themselves, for their 
food, visit flowers only. ^ii the perfect state*, they seem 
to require but little nourishment; for, excepting a few^ 
genera, they are rarely found upon ilowefs ; ami this is 
the more reniarkalile, as their mouths are of a very 
highly organised structure. FarasitesV amongst them, 
have not yet been jiroved, and have Imjcii assumed 
from the circumstance of certain species being divested 
of the prevailing characteristic of the fossorial tribes, 
which consists in a lonf^exflTnak fringe of fv*tie to^the 
anterior tarsi, generally coincident with posterior *tibia! 
armed externally either witl# a longitudinal sori 11 tion> 
or succession of spines. That this^s not invariably 
the case in the predacious trilies among thcii/, we have 
already fully shown*, from direct observation. Nor is 
it the diagnostic exclusively of those which burrow in 
wood, which we once thouglit might be the case ; and 
the theory appeared plausible, as it of course could 


• See Sliuckard'f Essay on the Fossorial Hymcnoplera, passim. 
N 
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only be those lyhich burrow in sand^ and similar con- 
trete substance^l that would require such a brush-like 
implement. But we subsequently founds that eTen 
some ' truly predaceous sand borrowers (for we caught 
them with their prey) were unfurnished with Ais 
structure. ^ This circumstance strongly proves how un- 
safe it i** to theorise too hastily upon a few facts only. 
The wood burrowers, however, seem to possess a less 
variable peculiarity, which is in intimate connection 
witli their economy and habit*^. '■'They are ger-rally 
lengthy insects, and have short legs ; but their dis- 
tinguishing feature is to have cither very large and 
strong mandiblt s, dilating towards their extremity ; or 
where these are rnialler, not dilatcil, and parallel, tjiey 
arc then shorter an^ more compact, and the head is 
then considerably en.*iirged, to give room for the exer- 
cise of powerful m^.’.scles, Wc thus see how provident 
Nature is of her creatures; she endows them with 
peculiar instincts, and, for the exercise of those in- 
stincts, furnishes them with the reqiwte instruments. 
A lengthened body and short legs is not confined to the 
•wood burrowers/ for we finrl it conspicuous in the 
AVo/iflrfri?, Craironidrfy and Phiianthidre. The characters 
upon which these insects have been collected into 
families are not ^'Sufficiently precise; and very many 
forms, we have not the least doubt, still remain to be 
discovered. The Sndiadfe and Pompilidir are the 
families among them which *pre.scnt a thorax con- 
strircted similarly to that Observed in the male 
tillid^, and which is more or less developed according 
to tbfef genera, and extends l>ack wards as far as the 
insertion of the «v’*perior wings. We perceive a modi- 
fication of this structure in the Ampulicida*, which 
forms the transition to the coHar of the rest of this 
group. Their eyes are usually lateral and ovate ; but in 
some they are kidney. shaped, which indicates a de^ 
parture to tliat normal form found in the VespUUc. In 
the XcoliadrB, Soolin itself exhibits to us the most bulky 
insects in the group. This genus is of universal distri- 
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Inition. JNReria tppeftr% eonfined to Soathem Europe 
and Africa ; whereas Mysein^ (Piewa Airine) is found* 
everjr where excepting in Europe ; and this circuin*> 
stance corroborates the assumption that Eiis Fab. 

Ktne partly Latr.), cannot^possibly be the males ^ were 
not this independently proved ]^y our possession of two 
genuine males of the genus, which, ii; form, closely re- 
semble the females, have not the ventral segments con- 
stricted, nor the anal segment spined ; and they confirm 
the '^fiuation of the ^^us in this family by the slight 
sexual differences observable in the neuration of the 
wings which occur throughout it. Eponutdiopteron, of 
which Ave are acquainted writh three spe^i^, is limited to 
die New World, but Tip/iia occurs ovary Vhere except 
in New HollandL * 

(158.) in the family of the Poflipilfdas, Pompilua is 
of universal occurrence, an extensiAft genus, and of di- 
vergent structure within itself. Pepsin embraces the 
giants of die group, and, as yet constituted, is found both 
in the Old and Mm World ; but a small, although evi- 
dently importan^istinction separates them into two di» 
visions. Thus, in those of the New W'" Jrld, and to which* 
we would retain the name of Pepsis, the first recurrent 
nervure is inserted at the basal end of the second submar- 
ginal cell ; whereas in those of the rest of the world, to 
which we have given the name of Myffniinia, this recur- 
nervure extends to the apex of that cell. AU these 
insects display great briAiancy in the colouring of their 
wings; and, in a collectiqp oi*theiii, rich hluCycU'ep violet, 
purple, green, fiery red, and black, with a limpid fti>ex, 
vie with each other in beauty mul variety ; and thesC arc 
again contrasted with party colours, aa4 wings elegantly 
spotted with silvery white. The size and strengdi of these 
insects are adapted for somtietition with the ferocity or 
size of their prey, which consists either of the large inter- 
trgpical spiders, or of the monstrous caterpiUars of tlie 
larger Lepidoptera. Other interesting forms occur in 
the family, such as Salius, with its largely develhped 
prothorax ; PlanicepSf with its flattened head and ]*ap- 
N 2 
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tonal anterior lei's, as well as produced protborax; 
yodcelU, with its' large coxie, and intermediate thighs; and 
Exeira Shkd., wherein the form of the prothorax passes 
off irrto the usual transverse collar. In this last genus, 
which is from New Holland, we observe the only in- 
stance^f a\)etioiated submarginal cell ; a structure found 
in every one of the families of the fossorial aculeatcs, 
but which was not known in this until the description 
of this insect. It is strange that the /I mpuhWdrz' should 
have been allowed to remain so lo.^^ incorporated ^ the 
midst of the family iSp/ic/zid/e/presenting, as they do, so 
many distinctive characters. In the first place, the hete- 
roclite structufe^of the abdomen, which not only distin- 
guishes them from the rest, but is also sexual ; for in the 
male it is exceedinp v obtuse and ]\>undefl, and in the fe- 
male very acute, ai u Either compressed or conical at its 
apex ; and the seconl' segment of which is the most largely 
developed, in some genera occupying nearly the whole of 
the abdomen, and in all with which we are yet acquainted, 
the segments, after the third, are very small. The majority 
of these genera also exhibit a remarkably sculptured me- 
tathorax, armed a? its extremity with a couple of spines ; 
their clypeus -^s produced generally itito a sort of aqui- 
line nose ; but the most remarkable circumstance in their 
structure is the pulvillus of the under side of the penul- 
timate joint of the tarsus, — an organisation observable 
no where else among the aculeated Hymenoptcray ex- 
cepting in some of tlie social rpspida’. They are said 
to prey upon the Blatt/f', an^ some one genus of them is 
found in all quarters of the world : the minority are 
hrilliautly metallic, either 'blue or green, which is agree- 
ably contrasted, occasionally, with red femora. Very 
few, excep^ting the European jDoh'c/mru^, and New Hol- 
land Co?t<#ccr<*MJ9, are black. Tin next family, theiSpA^- 
ddof, are distinguished by a pedunculated abdomei^, 
which is frequently of great length, and very slender. 
These insects, like thei’o/nptVid^p, also prey upon spiders 
and caterpillars. Chlorion is distinguished for its metal- 
lic colours, as dXwPronam: the latter, which is African, 
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his large falcated maiidiUes. The universal Sphex appears 
to contain a second very distinct type, and is connected 
"With AmmophiUi by means of the singular and apparently 
rare American TrigonopsiSf named from its triangular 
and protruded head. Bo^Ji sections of AmmaDhil^axe of 
extensive distribution ; and P^lop^pus, also, mas a ivide 
geographical range : this genus forms clustersiof cells 
of mud against walls, and beneath the eaves of houses^ 
and has thence, in America^ been called the iiiud«chick. 
Thelsejft family, th? SepihiicidfP, are remarkable for the 
anal denticulations of the males; and the venter beneath 
in this sex has frequently a large curved tooth, and some 
oneor other of the apical joints of theiranfeniis are hooked. 
It is upon species of these insects thu^P^nopeit of the 
ChrysididdS is parasitical, and which offers the remarkable 
circumstance of an elongated proh^scis, thus resembling 
the insect upon which it is parasitiesf. In several of the 
genera of the Lnrrid^, wc observe the two posterior of 
the three usual stemmata liecoming obsolete. JIfono- 
matium presents us with a petiolated submarginal cell ; 
in Dir.ranorhina we obsq^ve the abdojpen pedunculated. 
The excessively active and numerous genus Tacky tot is 
found every where but in New Holland, Svhere it seems 
to supplanted by Pison, which has reniform eyes. 
In the Crnhrovidfp wc are acquainted with several yet 
undescribed forms, for instance, Spalayia, closely allied 
to Nysson ; Sericophorus to Oxyhelvs; Nephritmnma 
to Trypoxylm ; Megalommua to Goryies ; Mincothyria 
connecting the latter wi(b ^lyft(m; and Aspit^on^ ai^ipa- 
rently intervening between Goryte» and Pkilanthu^, An 
observation or two upon th§ latter and Cerc€H9 will 
close our rapid survey of the foBBonal^Uymen^tera. The 
former, although of general distribution, • appears to 
have its metropolis irf Africa; as far as it habits are 
known, it has been observed to prey upon the genus 
A'piit. The gay Ceroeris is, perhaps, of more extensive 
distribution than Pkilanthus, and certainly extends fur- 
ther north ; and the food it stores up as provision Tor its 
young consists of small Curcnlioa. 

V S 
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(159.) We enter the group of Fenpida by means 

CeramiuF, This group appears to contain a well- 
defined assemblage of insects^ held together chiefly by 
its tongue^ furnished at the apex with glands, and the 
lateral sweep of its prothorax. Other ^aracters are 
common t<ythe normal genera, such as to the folding of 
the supmor wings longitudinally and the reniform eyes ; 
but which are lost in some of the aberrant genera, such 
as Ceramius, and Paragia. The Veajndes re- 

solve themselves into solitary an'rsocial tribes, '^bcT^h ex- 
hibiting a great variety of structure, and many genera : 
we can only briefly notice the most conspicuous. The 
majority of the (naies of these insects have the antennc 
terminating fti a ’ vcurved hook ; in others, this is re- 
placed by that pui . ion curling round ; and in others, there 
are no means of distinguishing it from the same organs 
of the female, but ''by the number of its articulations. 
The typical Spnugrh exhibits a large horn affixed to the 
base of the mandible of its male ; and the same sex of 
another species has two large curved spines placed be- 
neath the second ventral segment. AHspa is apparently 
the largest of the "solitary wasps, and comes from New 
Holland, whence we have yet seen no genuine Vespa, 
the place of which, Mr. MacLeay says, is supplied, by 
this Afnspa, the type of which is the Vespa Ephippium 
of Fabricius, synonymous with the Ab, Australiana of 
MacL. ; the genus appears to cojisist of several species. 
The resembling and numerous Rhynehium is very widely 
distributed as is also Odyn&us^ which is nearly related 
to it. « EumeneSy a solitary and numerous genus, con- 
sists 6f large and usually ^ily coloured insects ; it has a 
very long petiole, ^nd pyriform abdomen. Zethus has 
a long and exceedingly slender petiole. There is but a 
alight distinction between Eumfnes and some of the 
exotic social genera, such as Epipona and other closely 
allied insects. The distinction consists chiefly in the 
form of the mandibles, which in Eumenes are very 
elongate, slender, and forcipate ; whereas in the social 
kinds they are more robust and dilated, and denticu- 
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Uted at the extremity. • This structure is required to 
enable them to collect and manu&ctui^ the material of 
which their densely populated nests are constructed, 
and which are protected by a covering thicker than, 
but closely resembling, coarse vellum or card-board, 
which is totally impervious to the vicissit^des^of the 
weather. Within this, the cells are •affixed to* the un- 
der side of horizontal or downwardly curved and parallel 
layers, which are sometimes formed of a •substance 
simibr ^o the extefti^ ^ envelope, but frequently less 
substantial. Others form their nests of a kiud of pale 
clay intermixed with small particles of the fibre of' 
straw : these nests are of various forirls ] some conical, 
with truncated extremities ; othesa-«iauifded, generally 
ventricose, but somefimes with their sides parallel ; but 
the envelope is always in a continuous sheet, whereby tliey 
differ from the genus Vettpa itself, ttfe envelope of which 
consists of a succession of layers placed In superposition, 
that which is most external being the last finished, 
^'hey are variously situated according to specific pecu- 
liarities ; sometimes high on trees, or upon low shrubs 
near the ground, lle'aumur has described all the peci*- 
liarities of several of these nests ; and we are in expect- 
ation of having a memoir upon them by Mr. AVhite, 
who, having all the ample materials at his command 
which the British Museum afibrds, will have every op- 
portunity of duly treating the subject, which is one of 
considerable interest. It has long been known that a 
species of wasp, the Leeficguana, collects honey 

in store within its nest. This appeared at first ho start- 
ling a fact that naturalists^ would not credit, it, until 
it l^came confirmed by the testin^ny oC a duly qua- 
lified scientific observer, Cleoffroy de St.Jiilaire, who 
brought with him to Burope specimens of the in- 
sect, as well as of their nest and its contents. The 
iD^ct itself is identical with the Brachygastm* analis o{ 

• The name Brachjfgaifrr having been applied, many veara ago, by 
Leach to the Evania niihuta Oliv., It » rcciufuite to chaiiK^ the name of the 
present genus : we therefore propone in lieu of it, Nbctabina. 

N 4 



184 NATURAL •ARRAKOEMErTT OF INSECTS. 

Perty. We were, therefore, nof so much surprised the 
ether day, at finding* upon the section being made of 
a large nest at the British Museum, that all the inner 
cells of the intermediate layers were filled with a store 
of honey. The inhabitant of this nest is a small wasp, 
its first seg^'.ent forming a long euraeniform ^letiole; and 
it is enti;.ely of a deep black, excepting only its scutel- 
lum, and post-dorsolum, which are of a bright yellow. 
This insert, accordingly, differs considerably from the 
Feepa Leciteguana, in which the^ f^rst segment* iszfi^ery 
short, tlie second exceedingly large and globose, en. 
biosing within it the succeeding segments. The cells 
wherein this honuy is deposited are, of course, of the 
usual papyraceous '77aterial of which w^asps* cells are 
formed ; for it is 1 1 \ to lx; suppostHl that, because these 
insects collect bon( 7 , they also necessarily secrete wax, 
for they have no o^an whereby the' pollen could be 
collected, and whence, by feeding upon it, wax is se- 
creted ; whereas the honey, as in the bees, is congested 
in their stomachs, and, when it has undergone its proper 
process, it is regurgitated into the cells which receive it. 

a social {^hius of extensive distribution, but 
composing very small communities, forms an exposed 
nest, which consists of a layer of cells attached by a 
peduncle to either a plant, tree, or wall. It is strange 
that the genus Fespu, which contains the largest and 
most robust of the social wasps, should form nests of a 
much more delicate and fragile Substance than any of 
the others. ^ These, as ip tlu others, consist of a sue* 
cession, of parallel and horizontal layers, covered over 
with ihi ^eries of envelopes^ which give a perfect nest 
very much of the a|:^pearance of a reversed close cabbage. 
All of these insecis are of a courageous character, bold 
in the resentment of an injury, land which they will 
not allow to pass with impunity ; and their sting, as 
is well known, inflicts severe pain. There appear 
to be three different forms of aberrant Fespidat, each 
of which have but two submarginal cells. In the 
Mamrides^ which are distinguished by their short 
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knobbed antennie, the ^yes tre reniforra, and the winga 
fold longitudinally : this latter ckiarack^ is lost in Ce^ 
ramius; and in a species we possess from New Holland, 
the eyes become ovate : and in the genus Paragia Shkd., 
which is BO like a true Vespa as . to be easily mistaken 
for one until closely examined, the wingc/ arf never 
folded, and the eyes ore ovate * but if has the glandular 
tongue, peculiar prothorax, and pulvillulated under 
side of the tarsal joints, found in Vespa; whei^^ we have 
infeiw^^hat it may pft*^ihly be the representative of Vespa 
in New Holland. But, if social, the communities will 
scarcely be large, as but two specimens, each a distinct 
species, have yet come under our observbtlon ; the second 
differing from the first, formerly. 'Vi^ribcd, in l)eing 
spotted with white. * 

( 1 (iO.) The IciiNEUMONTTiEs cdlistitute the next group 
of the circle of thte JIgmemptera, rJ'hese, as we Ijefore 
remarked, are all parasites, and they form the most nu- 
merous division of the order. Amongst them we observe, 
in their lower divisions, a departure from the typical 
neuration of the wings: these organs in many becoming 
entirely destitute of tnose distinguishing characters. 
Among the Chaloiditrs we also detect a» further depar- 
ture from the normal, and all but universal, pentamerous 
structure in the tarsi of the Hymenoptera, This group 
offers, besides, considerable differences of form, tlie most 
conspicuous peculiarities of which we shall notice, as it 
evinces itself in the larger divisions. The tribe of /cA- 
iieumoues are distinguighechfrom all the restj}y thc^ con- 
fluence of the second discoidal and first submarginal 
cells of the superior wings and where there jp «an in- 
tervenient submarginal cell, by that^^ing^ very small : 
they also have always two recurrent nerves, and they 
present variefies of form which we will rapidly survey. 
Ist. The Ichneumonidat proper have the body elongate, 
ovate, and depressed \ with the ovipositor, which in the 
whole of this group supplants the sting, not, or scarcely, 
exserted. It is in this family that the splendid*exotic 
Joppa occurs, which in one sex has the antennie sud- 
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denly dilated at its apex^ aod cAmpresaed. Sdly. The 
Tryphonidan, in ^hich the abdomen is generally elavated^ 
and either subsessile or petiolatedt with also a scarcely 
exserted ovipositor. Two species^ the Trpphon mri^ 
tarsm and pinyuisy carry their eggs attached beneath 
the apex of die venter. 3dly. In the Crpptida, the ab- 
domen i.^ always petiolatod. and the ovipositor exserted^ 
and usually as long as the body. It is in this family 
that the genus Pesomachus occurs^ all of which are ap- 
terous. 4thly. I’he Pimplidof^ snticecd ; and in^iiese 
the abdomen is subsessile and depressed, and usually 
very elongate, and with an elongated ovipositor, parti- 
cularly conspicu(/us in the typical genera Pimpla and 
llhysm; and \3rf * • exhibits its abdomen marked above 

on each segment with two convergent depressions. 
cerony in this family, Ahibits, like Joppa in the Ichneu- 
monidesy a sudden^' compressed enlargement of the 
antennae. In the .0th family, the Ophionidir, the ab- 
domen is laterally compressed, and shaped like a scimitar^ 
especially in the typical genera. In Pnstomtrusy in 
this family, the femora are anned beneath with long 
Ezines, — a structure found also in Odontomerm, in the 
next family, the f)th, or Xoridida', which are chiefly 
distinguished by their glol)ose heads. This tribe is suc- 
ceeded by tlie Ichjwumones adsviti^ or Brncoms, These 
are distinguishable from the former, by having but one 
recurrent iiervure, and by the second submargtnal cell, 
when extant, l)eing frequently larger than the first. 
These have, been separated Tato^ two primary divisions, 
according to the structure of the mandibles : into, Ist, 
the EMiodonteen, in which ’these organs dose as usual ; 
and, 52dly, the Eaodonths, in vrhich they are apparently 
distorted, cgjrving outwards when closed, and never meet- 
ing. The first division have beefi subclivided into JPo- 
lymorphi, consisting, as their name implies, of insects of 
a variety of fonns, and which seem a convenient recep- 
tacle for such as will not associate with the other sub- 
divisions ; and here Strebheera is conspicuous for its 
remarkably distorted antennic. The second divisiem is 



TBfi 0HA1<0ID1TK&, 


187 

the CryptogaHri, in whidi the external integument of 
the aMomen ia not usually ^separifted into distinet 
segments, but consists of one entire piece. 8d, the 
Areolariiy which have a small second submarginal cell, 
and in the typical genus Uie mouth is produced into a 
proboscis ; and, lastly, the Qydostomi^ ii^ch the 
clypeus has a deep excision, which, when the Mandibles 
are closed, give it the appearance of a circular cavity. 
The Exodontees we have above sufficiently characterised. 
Thi^ form a very-,vi 2 all assemblage of genera, but 
amongst which Chasmodon is remarkable for being ap- 
terous, and Alysia is the type. 'I'hroughdut both these 
large divisions of the Irhn€umonideff\' Hie normal and 
abnormal, we are acquainted wM-^’ir-yeil'y many exotic 
forms which have hot yet been characterised. It is, 
doubtlessly, contiguous to these g^^oups that the eccentric 
and extraordinary family Evaniat^y comprising within 
it AnlavAKH and FamuHy are to be inserted. Somewhere 
_Jn this vicinity, also, those anomalous forms, SUphanufi 
and PekeinuSy must, of course, conic ; and in a proxi- 
mate situation to the A^dii must^ we ex|>ect, be the 
place for TrigonalUty of which a second form has cone 
under our notice. But time and subsequent discoveries 
will determine these points. 

(16’1.) We now enter upon the large group of Chal- 
oiniTEs, which, in the majority, are minute insects. They 
comprise an enormous host, the most of which are 
splendid little creatures gaudily arrayed in the* most 
brilliant metallic colotirs, It is in this coitntry ohiefly 
that attention has been paid to them, and we must bie 
grateful to Mr. Walker for his elaborate investigation of 
the tribe. The more typical fom^ are the least me- 
tallic, and are distinguished by their enlarge! and elon- 
gated posterior femoPa. Leficospis is singular for the 
recurving of its ovipositor over tlie abdomen, and from 
resembing the VeJtpida in the superior wings being lon- 
gitudinally folded. The group exhibits, besides, many 
peculiarities — not the least of which is the /educed 
number of the joints of the tarsi in tlie Eulophi ; and 
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the whole of them have but an o)>solete neuration of the 
wings. We ha^e alr6|idy referred to the remarkable 
Tkoracantha. Our space admits of no more than alluding 
to the ProctotrupidaUf and the interesting genera they 
include ; and^ among others^ the ant- like form of Gona^ 
topuftf ^ith^its extraordinarily chelated anterior tarsi; 
Imaternkfii with recurved abdominal spine ; and the 
elegant little MyrnaVy with its pedunculated and beau- 
tifully ciliated wings. 

(16*2.) We must spare a few^^^brds for the* Ciwy#*- 
didfPy which present the only instance throughout the 
HymcnoptcroFoi a tubuliferous ovipositor: their bodies^ 
also, are formeil <in a singular manner, being more or 
less fornicate ;r eir abdominal segments are more 
or less reduced in lumber, from vfhat we observe else- 
where ; and we are acquainted with an African species 
in which only two apparent. Parnopeft, of which 
we know three species, presents a sexual difference in the 
number of these segments, the male having one more 
than the female. It has also an elongated rostrum, like 
BembfjPy upon which it is parasitical. These insects 
ace all richly metallic, and they are all parasites; and 
amongst them Cl**ptes appears to lead off to Meria in 
the circle of the fossorial aculeates. 

(163-) The remainder of the Hymenoptera are all, 
in their larva state, vegetable feeders. The Cynipsidtp, 
or gall dies, form a marked and distinct group, although 
of but limited extent. Their yhung are reared within 
the g^lls wl)ich the pareij,t irn^cct produces by the punc- 
ture it (makes upon the different parts of plants : the 
juice it ipstils, and what isasecreted by the larva, causes 
the plant to throw gut excrescences, which all differ ac- 
cording to the species which excites them. We cannot 
here go into their particulars, ffhis group seems to 
pass, by means of Oryssus, through the Siricidis, into 
our last large group, the aberrant l^enthredines. The 
preceding have all been internal feeders in their larva 
state ; «the Siririda feeding within trees generally of the 
fir tribe. They are large and conspicuous insects, and 
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present a formidable iqppearance Avitb their exserted ovi. 
poaitor. The majority of the iirve of .fhe Tenthrvdin&if 
however^ feed externally upon me leaves of plants, re- 
sembling much the caterpillars of the Lepidoptera ; and, 
in some cases, they are very destructive to our crops, — 
instanced in the devastation among turnip/, ^.dsed by 
what is technically called the*blacks^ which ii^he larva 
of Athalia cmtifolia. Some of these insects show an in- 
direct connection with the Cynipsida, for they form and 
residf^ ^ galls ; bu^^ the paramount distinction of the 
Timihredineft, from a?l ’the rest of the Hymmoptera, 
consists in their possessing, in lieu of an ovipositor, a 
serrated apparatus formed of two ptLrailcl plates, and 
retractile, when not in use, within ^^hcath at the apex 
of the abdomen. When in use, they have an alternate 
motion, whereby their serrated oJge perforates the ve- 
getable substance to which it is ^>plied, with a longi- 
tudinal incision, wherein they deposit their eggs. 'Fhe 
bodies of these insects are always sessile, and generally 
-‘Yobast. Theif first dW'isiop, with knobbed antenna, the 
Cimbicidof, do not possess the eniarginated spine at the 
apex of ihe anterior tibiie, which corresponds with, a 
similar excision in the basal joint ofjthe tarsus,* and 
with which the reht of the IJymenoptera cleanse their 
antenna* : in lieu of this, this division has two spurs at the 
apex of tliat limb. Many of the species of this group 
possess also a couple of articulated spurs, placed half 
way up the tibia: th6 apex of all these spurs, and the 
underside of their tarsi,',are yery frequently alsp vesi. 
cular : and, when w'c lake into consideration thy greater 
expansion of their wings, and its more elabor|tt> reticu- 
lation, and view in conjunction their pedated larva, we 
sliall no longer cause surprise ar^considering them 
aberrant The mone remarkable genera are, Pffrga, 
which is exclusively from New Holland, and which 
broods over its young like a hen over her chickens; 
Schizocerufty with its furcated antenna ; Lophyrun and 
FterygopfMrusy which have those organs elegantly pec- 
tinated in their males;. Tarpa and Lyda, with ^eir 
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enormouB heads^ and beautifully j^loured bodies* Prox* 
iuiate to this grc^ap^ — hut where is doubtful^ — should 
be placed the interesting but perplexing genus XyeUt 
Dahn. The abnormal structure in the neuration of its 
wings^ its singular antennie^ with their third joint very 
much eijngated, and its lengthy exserted ovipositor, 
tend ill (^)inbination to perplex us, but it appears to be 
probably the transition from the securiform ovipositor 
to the valvular one. Having thus finished our rapid 
survey of the Hymenoptera, we (KM only regre^jthat 
we could not spare more room for the investigation of 
so interesting an order. All that we have been able to 
do in this limitcvi space has been to notice the most 
remarkable for^n s^ ,a)a d loosely generalise their most 
striking peculiarities ; urd, in doiiig so, we have pre- 
ferred dwelling upon .those groups which offered the 
most extensive interc.,t. Q(14?i2 — 163.) W, E. Sh.] 


(^HAP. v; 

THE COLEOFTERA. 

ON THE COLEOPTEKA GENBRAtLY. 

(lC)4.) The coleopterous order of insects is composed 
entirely of those which, in populir language, are called 
Beetles ; that is, of insects covered by a hard crust or 
shell Analogous to that 6t' tlie tortoise, and which, in 
both, protects the soft parts of the body from external 
injury. This is manifestly a wise and a merciful pro- 
vision for their safii^ly, because these insects are not only 
the most tericstrial of all others^ of the Ptilota, but 
they are also the most imperfect fliers. From these 
circumstances, it follows that the Coleoptera are more 
exposed to injury than are any of this class; but, to 
counterbalance these disadvantages, and to give them a 
defence which no others enjoy. Nature has dothed them 
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in a complete suit c^uatoral armour ; diversified^ indeed^ 
in the most astonishing manner a accor^ng to the diffisr» 
ent tribes and families, but adaped, with infinite skill, 
to the great object of their preservation. A beetle, in 
fact, is an insect cased in armour of proof. Let us take 
a chafer, for instance, Or one of those dftry^ whose 
drowsy hum '* breaks the stifiness of a Bumnjer's eve, 
and examine it closely ; with what admirable precision 
does all the parts of its' armour join and fit intoea^ other! 
It w^ be almost im^ssible, in fact, to insert tiie head 
of a pm between any 8f* the joints; and yet the insect 
moves about without the slightest embarrassment. Not 
only is every joint, the most minute, I llher of the an- 
teniue or the [lalpi, completely J^u| even the eyes 
are often defended ii» the same miinnerl** This remark- 
able structure, joined to the ciroHinstatice of the wings 
being protected by two of these jjjbces, is sufficient to 
characterise the insects now before us. It may be fur- 
ther remarked, that the name of the order, devised by 
‘ AristDtle ( KoAeocj 1^% happily alludes to the winffs 

being protected or covered by a tiheath. 

(lf)5,) The power olf flight enjofed by coleopteroi^ 

. insects, as before remarked, is mucli rntp-e limited ^an 
in any other of the Ptilata; while the Lvpidoptera soar 
in mid air, and use their feet only as rests to support the 
body: and, while the Hymenoptara transport themselves 
by flight alone, a coleopterous insect appears to use 
the limited power of itfi wings as a last resource, or only 
upon great emergency. Tguc^a beetle, and, instead of 
spreading his wings, HI either counterfeits (ieat|}, or he 
quickens his pace ; but do the same to a mothj^a^bee, or 
nearly any other winged insect, and he flies away in a mo- 
ment. Flight, among the CVeoptmz^ippeara, iti short, 
a subordinate facult^L A casual observer would not 
suspect that a beetle had wings ; for they are comidetely 
hidden by .the two convex plates, or elytra, beneath 
which they lie folded, first longitudinally, and then 
transversely. These members, among all the other Ptu 
lota, are four ; but in these insects they are only two in 
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i^ber ; their catet, or covens occupying the sittnrtioili 
of the larger or superior wings of the other ordersii 
Svery thing, in short, it’ointa out to us that the Cokfh- 
pforo, in regard iofligU^ are the most imperfect of four*- 
winged insects j and it therefore follows that tl^ are the 
most a^rrlnt. ap 

( 1 66.^ On the other hifnd, when welook to me strength 
and structure of their legs, we perceive that the defi^ 
ciency of Jlight has been amply made up to them in the 
power of walking^ No insects run^with such swi^ess, 
or retain their hold with so muCh security. The whole 
race of predaceous beetles (^Predatoreii) are remarkable 
for their swiftnesl^, — a quality which scerns to be one of 
their typical psfrfer -ms. The tiger beetles (Ciczndc/t- 
dat) fully illusffate this fact ; and oevery one may have 
witnessed the rapiditiy with which the small shining 
Carabida course altng the footpaths of our fields on a 
bright spring day. How suddenly again do the water 
beetles (Dytiwidip) dart down to the bottom of a pool, 
by the aid of their powerful oar-iikfe“ i^^gsTTiT thoSMk^ 
milies, again, which live among foliage, the same 
sfrength of foot, add tenacity oi' grasp, is equally ap- 
parent. Whoever has handled a chafer (^Meiolontha . 
vulgaris Linn.) knows how difficult it is to take the in- 
sect from the leaf or spray to which, with its long and 
acutely hooked claws, it tenaciously holds. So admir- 
ably, indeed, are the feet of arboreal beetles constructed 
for grasping, that they will cling *to the naked band with 
as mqch ea^ as to a leaf or r twig. The Cokoptera^ in 
abort, ^em conscious of their fhperiority in this re- 
spect ;ufor, upon all occasiceiB of attack, tliere are very 
few whicii do not depend more upon their feet for es- 
caping harm thanlipon their wings. These latter mem- 
bers, however, are of great and essential use ; though 
not employed for removing to every short distance, they . 
are always used upon long excursions. When the food 
upon one tree is exhausted, or the flowers of one plant 
have been' visited, a coleopterous insect crawls to the 
edge of a slight eminence, and, after a moment's const- 
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dmtioti; begins to ih|pw up his elytra^ expands hit 
wings, and slowly and steadily niMnts sir. $om# 

few^ indeed, of tlie predaceousitribe, pt^oularly ilie 
deindelidte, increase the natural speed of their course 
by alternately flying and running ; while othm, slow in 
t^ir motifs, counterfeitMeath, and seem fa^ to the 
ground: this latter, however,* is usually but f second 
deception ; for these Crafty litde creatures generally con- 
trive, by means of their hooked claws, to gra^p hold of 
a leaf ^ spray, in th«ir fall, and thus save themselvea 
the toil of again ascend?n*g to their former station, when 
the cause of alarm has subsided : these latter liabits be- 
long to the greatest part of the CurctHionidtr, or snout 
beetles — a family containing sever^ tt'^isands of species. 
All these circumstances, connected witb^lETie use of the 
feet, lead us to infer that the Colmptera, as a whole, is 
the most ambulating among the Pfihta, and hence pe- 
culiarly deserve the name of terrestrial insects. 

(1 67.) T he beetles are, perhaps, the* most numerous 
• of ail ^iie onrrf 8 rinl.TStr 5 ile expressc^s an opinion, that 
there are probably not fewer than twenty-five tliousand 
already existing in European calunets ; and this numbet^ 
great as it is, is perhaps not more than one third, or at 
most one half, of those yet to lie discovered. When we 
consider that each s{iecies of this immense assemlilage 
has its own peculiar economy, and its especial task to 
perform, in the great scheme of creation, the mind is 
scarcely able to conceived how the form and structure of 
fifty thousand beetles can b# s(^ varied, that ^no twp are 
alike ; still more imposfible is it to imagine thos^^ deli- 
cate shades of difierence in their habits and eponomy, 
which experience has shown invariably to accompany a 
difference of species. We should retiftinber, also, that 
this vast multitude all belong but to one order of insects ; 
which order forms but a small portion of the countless 
myriads of animated beings, which live and move, and 
do the work of Him who made them. The astonishing 
variety of differently formed creatures whicfi' swario 
o 
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Upon the earthy strikes the mind of every reflecting man ; 
although the number of iihose which he has seen, are but 
as a unit to the thousands which he has not seen. This 
interminable diversity of differently formed agents seems, 
in part, to be explained by one of the fundamental laws 
of natib^, by which it is ordained that the same eflect 
shall becproduce4 by different means and dilflerent 
agents. This truth is too apparent to need illustration, 
and a slight notice on the economy of the order will 
confirm the fact. , 

(168.) In regard to the foo*d of the Colmpteray we 
find them devouring every thing — each confining itself 
to some peculiar substance ; but if there is any one de- 
scription of lusient more especially assigned to 
beetles, it appears o be that derived from living and 
decayed vegetable inat^^r, but particularly such as is of a 
hard and solid textur^. The great family of Capricorne^y 
or capricorn beetles, not only feed, in their grub state, on 
the pith, fibres, and internal subst ance of trees, but 
many actually saw off, with their Istrong jaws, 
terior branches, as if to hasten the removal of the de. 
crying tree. Thousands of a more puny race (Bo^trichi), 
unable to penetrate the solid wood, take up their resi- 
dence in the bark, which they perforate in all directions, 
so that the elements soon effect decomposition, or thus 
prepare caverns of shelter for other tribes ; many, again, 
have a different office assigned them ; their business is 
to loosen the external bark from the internal wood ; and, 
accordingly, they are o^jly* found in such situations. 
These habits, so essential to facSitate the removal of su- 
perabundant vegetation, ar«' almost peculiar to coleopte- 
rous insects. But foliage is a more abundant nutriment 
than wood and 4 ience we find that thousands and tens 
of thousands of the smaller tribes live entirely upon the 
leaves of trees and plants. Flowers appear assigned 
more particularly to the Hymenoptera, the Lepidoptera, 
and iheJDiptera; but several families of beetles are known 
to partake of this delicate food, and their structure is 
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accordingly fashioned tfor this purpose : of these, we 
need only mention the petalocerom or lathelHcorn beetles* 
of which our green rose chafer (Cnonia aurata)h a beau- 
tiful example. The CurcuHonida, a large and very sin- 
gularly shajiefl family, livf upon the interna^ jmces of 
vegetables, without encasing tli^inselves in the instance 
from which they draw their nourishment, ml these, 
however diversified their operations, are phytophagous, 
or feeders upon vegetables ; but, as in every natural 
group'tlifere is a or in other words, a pecu- 

liar division whose habits are rapacious, cruel, and blood- 
thirsty, so we find, in the order befij^e^us, one tribe 
answering to this description. The predaceous Jieetles 
live entirely upon other insects, pursue and 

capture in a living state, or d('vour when hastening 
to decay. By far the greater part of these lions and 
tigers of the beetle world roam * about the ground, 
** seeking whom they may devour,” and are hence eiilled 
Geodep}{n,pjR\{:^x as the. Dytinc^dn^ habitually 
live in fresh water ; from which circumstance they have 
been named Hydrodephatfom, "^It seens, indeed, certaih, 
that a portion of nearly every substance in the animat 
and vegetable world is assigned as food to coleopterous 
insects ; for not only do they feed upon such things as 
are produced naturally, hut they evince a decided relish 
for such as are artificially prepared by man. Those fa- 
milies of the predaceouB^beetles, which are furthest re- 
moved from the perfection of their tribe, greedily devour 
bacon, lard, cheese, an^ other^tores of our kitchen : 
some show a partiality for leather, even after it hifs been 
prepared by the tanner and manufactured by the^ook- 
binder. This is, perhaps, the last indication of the car- 
nivorous habit ; and, as natural transitions ure always 
gradual, we find that ifiany of these very insects feed on 
(^er substances wholly vegetable. 

(169). The structure of beetles is in every wayadapted 
to the various functions we have just enumerated. As 
their food is of a much more solid nature than that 
o 2 
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assigned to any other order^ we ^nd that they have the 
Strongest and the mostf complicated jaws, or organs of 
mastication ; thus showing another great departure from 
the typical structure of the Ptilota. They are, in short, 
of all insects, the most perfect masticators ; an<l had 
NatureVeally divided the insect world into two primary 
groups \lifa 7 idibu/aia and Ilaustellata), as 60 tn§ have 
imagine(l, tlie Coleoptera would stand at the head of the 
former. .Their actions and habits require great mus- 
cular power, and they are conseqin?ntly endowtfil^'ith a 
degree of strength perfectly surprising for creatures so 
small, if any our readers wish to verify this fact, 
let him coniine a chafer, or any other beetle, in his 
clenched licnrl* foj»t minutes, and it is ten to one 
but that the littU prisoner, by dnain force, will effect 
his escape lietwceii tlfi^ fingers, or, by striking the spines 
of his legs againstffthe skin, oblige his tormentor to 
open his hand. Beetles have no stings ; but some bite 
furiously and effectually with^ their upper ja ws, which 
are pointed at the tips, and serrated or toolliecTiffSlBS f 
with these they se,ize their food; which is then masti- 
cated by the help of a pair of under jaws (ma.riUa*'), 
and the uppep lip {Jabruni), which protects the other 
organs. The situation of all these is analogous to those 
in the mouth of a vertebrate animal ; and they are 
accompanied by the feelers {paipi), which are either two 
or four. 

(170.) We have said that coleopterous insects are 
known by the two or sljcaths, which cover the 

wings <aii(l body, and which meet in a straight suture 
down back ; but if edbry insect in the whole order 
really exhibited this character, Nature would then have 
made a sudden iTalt, and would have passed, by an ab- 
rupt transition, from a bee to a ^)eetle, or from the ( 7 o- 
Uoptcra to the Neuroptrra. On this, as on every other 
occasion, the chain of affinity is therefore graduated, 
and one order of beings is not suffered to stand isolated 
and unconnected. Hence it is, that, at the confines of 
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this order^ we iind th% coleopterous structure so modi- 
fied, that some of its distinguisif ng chafacteristics begiu 
to ^sappear. Thus, in the M<\icodermiy or soft 
ptera, the wing-cases, as the name of the tribe implies, 
are so thin as to be pliable. In the genus MeM, and 
several others, they are so small as scarcely to cftvor one 
half fif the body, nor do the^ forn^ a straight suture : 
others, having their wing-cases perfect, are destitute of 
wings. 1 n Buprestis, again, these latter m^iinbers are^ 
so P as not to n^ire a transverse fold ; while the 
females of the glowworms have not the least vestige 
either of wings or sheaths. It is by these deviations, — 
few, indeed, in comparison to the bull? of tlie order, but 
definitely and strongly marked, — jJia' f hy gjraA fflted scale 
of nature is presc^rvAl in bariuony, ami the syndK)l8 of 
the animal world are shovrn. All^these deviations either 
show the passage to the Ihjmenoflvra on one side, or 
to the Ncuroptera on the other ; or they will evince 
clear and strongly marked types of analogy, by which 
tne other orders ‘of t'Ke Annulosa and the Vertvbraia arc 
represented. ^ ^ 

(171.) Having now stated the leading distinctions ^f 
the Coleoptera as an order, and touched iU}>on those par- 
ticular functions they appear intended to perform, we 
may inquire what other tribes in the animal creation 
these insects are intended to represent, or, in other 
words, what are their true analogies in tlie scale of 
animal life. If, in the class of PtilotUy we find an order 
agreeing with the rest in#no«t of their clyiractefs, yet 
possessing only two effective wings, instead of four, we 
cannot hesitate in pronouncing it the motst ab^mrant, or 
least typical, division of its class. Now, this is pre- 
cisely the station in nature which thk^Coletfftera appear 
to hold. Hence it f#llows, that they should represent 
aU of the most aberrant groups in the animal kingdom. 
This is not merely a theoretical conclusion, but, as we 
shall subsequently show, is the result of analysis. We 
have said that the Colcoptera, in their external aspect, 
o 3 
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have a greater resemblance to the tortoises than to any 
yther vertebrate animslB ; it must follow^ therefore, if 
^is analogy is not a n^*re fancy, that, on the circle of 
PHlota (of which this order forms a part) being 
compared with that of the Reptilia, the Coleoptera and 
the Chohrha stand opposite to/and represent, each other: 
this the3)accordingly do, seen in the following table: — 


Analogies of the Ptiwta and the Reptilia. 


Orders of the 
Pttlota. 

Ofiii^not Reptilia. 

LKPIDOHI'KRA. 

1. Typical. 
OpiiinKR. 

Serpents, 

'• 

HbMIPI'GRA. 

Suh~typical. 
Saurkh » 

Lixardt, 

IIVMKNOPI'KRA. 

Aberrant. 

ClIAMStUONEH. 

Chamelions* 

CoiJiOPTKIlA. 

CUhLONIA. 

Tortoises, 

Neukopi'isra. 

Klaniosiauri. 

Pish Lixards, 


The fact, therefore, of the beetles being really in*, 
tended by Nature to represeiTt the tortoises among 
longed insects, may be safely inferred, because these 
two groups stand opposite to each other in their re- 
spective series; which series, it must be remembered, 
being founded upon affinity, is entirely independent of 
all analogous considerations. 

(172.) Let us now make another comparison. Every 
entomologist knows that the Coleoptera are the most 
gnawing of" all insects: they hwe the strongest jaws; 
and bolh in the larva and perfect state, thousands 
employ “these organs in gnawing solid woods. Where, 
dierefore, do wc ^nd, among vertebrate animals, a si- 
milar facult} displayed.^ Obviously in the order Glires^ 
or mice-like quadrupeds, named by M. Cuvier, from 
this very circumstance, Rodentia, On placing the se- 
ries of quadrupeds, therefore, opposite to that of the 
Ptilota^ we find these two particular groups come into 
parallel relations. 
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Analogies of the Col%optera|4o the Orders of Qu. 


DRUPEO.^ 

f 

Ordorf of the 
Ptuota. 

Anait^ks. 

Ordert of the 
Mammalia. 

Quadrumaaa 

Fbrjs. 

17 nUL)LATA. 

Lrpiuoftbra. 

Hkhiptbra. 

UVMKNOPrGRA. 

Itaptorut. 

Social 

Coleoptera. 

Gnawert. 

Glirbm. 

^ECROFTERA. 

Aquatic. 

Cbtacba. * 




.^ 173 .) It will be curious to see in '.<'hat manner the 
armour-likc covering of the Coifopth^iu is represented 
among other animals. The tortoises 
horny plates; and if we look among*qTAatfPupeds for a 
similar structure^ we have the In^Jian ant-eaters^ and the 
armadillos of the New World, ho^li protected in pre- 
cisely the same manner. These ‘latter animals are at 
the head of the tribe Edentata^ which is the most 
ab:;r'.aiiit'(lN'iBioVi‘'or the hbofed quadrupeds {Ungulata). 
By bringing these into comparison, we shall here see 
that the armadillos represent both the tortoises and tjie 
beetles, as we have formerly shown.* , 


Analogies of the Coleoptera to Qitadrijpkds and 
Reptiles. 


OnlCTu of the 
PtUota. 

Lbpidoptekji. 

HliMIPTBRA. 

HVMK.VOn’ERi. 

COLBOirTERA. 

KB|7ROI*r£KA. 


cOrdcra oT 
ItKPriLKM. 

Lizards. 
ChanilblionM. 
Tortoises. 
Fish Lizards. 


T'riho* of the 

Unc;i'i,atki> Quaurupedr. 
Jiumfiumies. • 
Saliprdes. • 

' Packyderm^tm 
Kdmtata. * 
Jknoplotheres. 


(174».) Our former volumes will have sufficiently es- 
tablished the different circles of the vertebrate animals 
with which we have now compared the orders of the 

‘ ClaMiftcation of Quadrupedi, p. 180. 

o 4 
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PtUotUy and to those we must refer the reader who is 
desirous of fur^er dcikils. It would be highly inter* 
es^ng, did our limits j^ermit us to dwell upon all the 
analogies indicated in these tables; but our present bu- 
siness is ^vith the order Cokoptera,, and to that only 
must oy remarks be condnecl. It appears^ then, that 
the three most striking peculiarities of these insets are 
exidained by the most simple process of analogical rea- 
, soiling. covered with natural armour, because 

Nature intends them to represei)^ the reptile lQ)(toises, 
and the quadruped ant-eaters^' and annadillos: they 
have the strongest jaws of all perfect annulosc aniiRals, 
because they typify the most gnawing of all jierfect qua- 
drupetft, , iiaiwie^V, t V Glires ; and they have two real 
wings only,"^VY/MAi ihdy are the* most imperfect ex- 
amples of the Plihtn^ If these analogies are true, they 
may be extended hundreds of groups: thus, the 
Vermes are the most tough-skinned class of the Aiinu^ 
losa, and are the most aberrant of a ll the a nnu- 
lose divisions: just so are \'oleoj)tcm ainong winged 
insects. ^ ^ 

(175-) The station of the coleopterous order is con- 
sequently lictWv^en those of the Jljfmetiopffra and the 
Neuroptera, This conclusion, verified in the foregoing 
tables, reconciles many of the contradictory opinions 
entertained by some of our first entomologists. Mr. 
MacLeay, for instance, has not failed to remark the 
close resemblance which many ants bear to the beetles; 
and yet it probable that t^e true passage between the 
orders ds made by means of tffe small parasitical ich- 
neumon^ and gall-flies, fbrming our tribe Chalcides. 
Some of these have the thorax prolonged into a plate 
or spine, which i^xtends the whole length of the body ; 
so that they put on the very •form of a Mordella. 
Among the many singular insects discovered by us in 
Brazil, is a species of this group, which is so completely 
disguised in this way, that most persons would consider 
it, at first sight, as a new sub-genus of MordeUa, having 
the antennie pectinated. On the other hand. Nature 
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leaves the Colet^ptera Ibr the Neuroptera, by means of 
the earwigs {FotficuUdUx), — a ^sage lu> apparent, thal 
it has been recognised by almosi every writer since the 
days of Linnasus. 

(17^0 Having now sufficiently treated of/the Coleo- 
ptera as an order, wo may loojc to iu com[K)ne 4 U jiarts. 
On examining the structure of the met of these insects, 
several remarkable differences wdll be perceived. In 
some, the tarsi, which may be said to represent the* 
humalF linger, consis^f four distinct cylindrical joints, 
terminated by a forkc^l hook or claws ; while in others, 
th&e joints, apparently*, are only three or two, and, 
instead of being rounded and simple, are fliiflj^iu dij nnd 
two-lobed. Now, it is obviohs tilap' ‘flsilffcts which 
belong to the first of these groiyjs, — that is, having 
the tarsus altogether composed ot fi^ve distinct joints,— 
are the most perfect in the eoiistftjction of tlieir feet ; 
just as insessorial birds (/w.ve^-.vo?r«), and four-handed 
quadro^'.Mls ((iuadrr^mmt), are the most })crfect of their 
respective classes. All the great systematists of the 
present day tacitly concur in this pinion, by placing 
the pentamcrous, or five-jointed bt*etl(*Sj at tlie hijad t>f 
their systems. Yet among tliese, again, we find two 
very difterent races; — one composed of insects living 
upon vegetables ; while the other comprehends all such 
as subsist by pursuing and devouring their weaker 
brethren, just as do the iidine tribe of quadrupeds, or the 
falcons among birds. Here, then, we see the two great 
divisions of the pentawroAs Cohoptvra, The firsP, pre- 
eminently typical, herbivorims, and hannlcss, constitute 
the tribe of Lamdlicornes : so called from thP Sliape of 
their anteiinie, which arc short, clavatc, and laiiibllar. The 
second, ’hrhich is the sub-typical tribe, are pfedaceous, or 
live upon animal sulSstances ; these form our tribe of 
Predatores; and have their antenme longer, filiform, 
and composed of lengthened joints. All otlier Cofeoptera 


• We nay apparentiy, liecause there ia reaaoii to think that moit iniceto 
have the full number, but that some are in a rudimentary tute. 
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come under the aberrant divisioi^of the order, composed 
of those tribes v^hose tf^si have almost always less than 
five joints, all of whi^h, excepting the last, are gene- 
rally flattened and lobed. Among these, again, we find 
three natiTfal subdivisions or tribes. The first are the 
CfipririT/nes, or lignivorpus beetles; the most striking 
character of the perfect insect being the great length of 
their antennsD, which are unusually robust, and gene- 
* rally curved, like those of goat or sheep. The second 
tribe are the Malacodermes, ^ soft-winged'"lfeetles; 
whose elytrip are soft, flexible, and often very short. 
The third and hist we shall name the MontUcorlfeit : 

are to be known by a short, thick, oval, or hemi- 
spherical v it' "the antennae moniliform. Such 

are the most promii.ent or typical distinctions of the 
five great tribes of coleopterous insects, under which 
we shall arrange the**’.vhoIe order. Before, however, we 
proceed to enter more fully into details, it may be as 
well to throw these characterc into a tabular and 
designate tlie groups in a more scientific manner. 

Primary Divisions and Anahyics of the Order 



COF.KOPTE 11 A. 


Tribes of the 
Coieoptera. 

Tppical Charactt'rs. 

Orders of the 
Ptitota. 

Lamullicorngs. 

1. TffpicaL 

(■ Tarsi five Jointed ; a*^'tcnnffi cla- 7 
t vatc ; herbivorous. j 

Lepidoptera. 

PaptUo. 

PREDATOlteS. 

2. *Svh4ypicnl, 

f Tarsi five-jointed; antennn fill- 7 
t form; carnivorous. 3 

Hkmiftrra. 
Pentatuma Latr. 

Malacodermeb. 

3. Aberrant. 

Bgdy particularly soft. ^ 

Nruhoptbra. 

Lihetluia. 

Moniucornrb. 

r Bo<ly short, ovate, frequently hid. 7 
C den iMMieath the shell. 3 

COLEOPTRBA. 

Casaida. 

Capricorneh. 

C Anteiinie very long ; larva apod, 7 
t enclosed in other substances. 3 

HVMPNOFTP.RA. 

Apia Ichneuwaou, 


(177.) The Monilieornes, which include the tor- 
toise and ladybird beetles (or the genera Cassida and 
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CoeemeUa of Linneus^, are more protected than any 
others, by that tiard covering vthich is peculiar to the 
Cokoptera. It might, therefore^be supposed that they 
should stand at the head of the order ; but this ^ infer- 
ence by no means follows. Superior perfection of 
structure is the only tr4e and certain distinction of 
typical pre-eminence : this wc? consider as one of the 
first aphorisms in the Natural System ; for it is that 
which places the Quadrumana at the head of ^the Jlfcm- , 
Wfl/itf, the the type of birds, and the 

PtilotaM the first of tfie Annuhm : it is equally mani- 
fest in the least of Nature’s groups, a| in the greatest; 
for it is by this rule that the ;iniinal kingdomjal^ 
precedence both of the vegetable V'ti tJi^jiiiii£M*W^*Tniis 
perfection of structure in typical groups implies the 
possession of a greater number oft faculties, and, there- 
fore, a more complicated organisat^tpti, than is enjoyed 
by the rest ; but, in alierrant groups, this perfection is 
confined only to some one property, which is always 
accomp*anied by a diminutron oF others. Oi this latter 
fact, a familiar exjunple^out of hundreds which might 
be adduced, will suffice. The iSVr/n,vorc#, or clinihing 
order of birds, is an aberrant group : the perfection, 
therefore, of this group is confined to one particular 
quality, — that of climbing; and this quality, being 
most conspicuous in the parrots and the woodpeckers, 
places these birds at the head of their own order. In 
like manner are we to .judge of the rank of the moni- 
licorn beetles. That they i^y represent the,poif' 0 /)^^ra, 
when the contents of th^ whole order are compam^l with 
the other Vtilota, Nature ha» developed in theip^we of 
the leafling distinctions in a most extraordinary man- 
ner ; for, in the Cassida, we find the fnem^rs of the 
body concealed beneath the shield of the head and the 
wing-cases ; and they thus so closely resemble a chc- 
lonian reptile, that, in all countries, they have acquired 
the name of tortoise beetles. Yet, notwithstanding this 
great devdopement of this one character, we find a pro- 
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portionate diminution of othei*s; particularly in tire 
feet^ which hav/> only ^our apparent joints ; and one of 
these^ in a true neighiouring genus, Cocoinella, is eva- 
nescent. We see, therefore, in both the instances here 
produced^ an illustration of the same law. The scan- 
sorial birds, except in climbing, are as inferior to the 
perchers (ImeffsSres), in all other points of general 
organisation, just as the monilicorn beetles are inferior 
to the tribes of LamellicorneH and Predatoreff. 

(178.) Nothing is, perhaps more inBtnfe 4 sve, or 
more interesting, than to trace the extraordinary man- 
ner in which tlic natural arrangement of one order of 
lu^iiur^iarmohises with another, from which, in ])oint 
of geneiul^ppeii ;te, it appears, toto vta/o, to differ. 
Who would imagine, that, among coleopterous insects, 
we sliould ffnd a ])enect representation, not only of the 
leading groups of "ihe Lepuhptmiy but also of those of 
the diurnal butterflies? Yet sucli is truly the case: the 
latter 8 c*t of analogies, in fact, arc deijendent irjK)n the 
former, as will be seen by the following comparison : — * 


Analogies of the Coleopfeka to the Lepidopteiia. 


Tribes of the 

CuLl'UPTbUA. 

Typical Characters. 

'IVibes of the 
Lmnoi'iKHA. 

Lamellicorncs, 

I. TypicaU 

Alltel] nic clavatc. , 

Papiliones. 

Pn dator^s. 

2, Sub-typical. 

Antcuns aitPiiSated 

Sphingifles. 

Malacodernm. 

Moniltcomcc. 

Capricorues. 

S. 4berrant. 

C Body, cither in tlic larv a or imago ) 
1 Mtatu, ])articularly soft. 3 

TLarva veriiiiform, or oniMciform ; > 
^ leap entirely or partially. 3 

Antriinee greatly developed. 

Noctuides. 

Phalecnides, 

Bombycides. 


The soft-bodied Coleoptera thus find their repre- 
sentatives among the larvie of the Noctuides ; which. 
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«g a whole, are the n^ost soft aud naked of all the 
lepidopterous caterpillars. The> looper moths, as they 
are called, or the Geometria of L jmseus/ are well known 
to move by a sort of leap ; and almost the only CV 
leoptera, which really possess this property, /belong to 
the Monilicomuis, where kre have the whole family of 
Haltitida^y with their thickened thij^hs. TIic largest 
beetles are among the Capricomes ; and the largest 
Lepidoptera are types of the liombpciden. In jt)oth these 
group^^also, we find ^e antennue more developed than 
in any other insects: m* some of the capricorn, beetles, 
they are five times the length of the ^ body; while, in 
the silk moths, or Bornhycidett, thpir structure is parti- ^ 
cularly complicated. ^ ' 

(179-) twust not be surprised, however, in sub- 
mitting a natural group to many ^nd diversified tests, 
that some analogies are more remo/je than others ; and 
that others can be traced only in one stage of the insect, 
and not in another. To show this more clearly, as an 
inevitable consequence of general analogies, we shall 
next compare the tribfs of the Colmptvra with the 
families of the Dinrnes^ or true butterfiieB. » 


Analogies of the Colkoptera to the Diurnal Lepido- 

PTEHA. 

’I’riboB Familios Tri?)CB 

nl' the General Analogies. of the of the 

Colrofitcra. ' DihiiNKs. Lvpitlopii’ra, 

MAi.Ai:oni!:RMR8. Body soft. llesperuits. NocnauRH. 

Mumlu'ornbs. Larva onisciform. Erycin^tc. t*i(ALiLMiiKH. 

Capricorncs. Antenna* very long. Satyruiof. •Uombycidkh. 

Every entomologist knows that the body of the llcs- 
perian caterpillars arc so soft, and the skin so thin, that 
the vessels can be seen through it ; and tl)at tlie insect 
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itself, being so little adapted to.' resist external injury, 
protects its body by artAcial means, and lives concealed 
within a rolled leaf : ^he Heaperidm, in fact, are the 
soft-skinned butterflies, just as are the Malacodermes 
among the Coieoptera. The next analogy — or that 
between the Monilicornes and the Erycinidfs — 
is, perhaps, one rf the* strongest that can be found. 
The caterpillar of a Cassida, or tortoise beetle, so 
completely resembles that of an Erycinian butterfly 
that they might both he taken for examplefri^f the 
same tribe of insects. Great developement of tlie 
appendages to the head invariably accompanies all 
♦’’rt'se animals Which represent the ca])ricorn beetles ; 
whethri^'llr^r' Sppeii' .tges are horns, as in quadrupeds ; 
crests, as in birds or antenna^, tis in winged insects. 
Hence it is, that the (hitenna: of the Safyrida*^ or wood 
butterflies, arc long^ in proportion to their body, than 
those of any other Lepidoptera in existence. Our own 
cabinet, peculiarly rich in this splendid tribe, enables 
us to state this fact with confldence; and the analogy 
receives still greater confirmation, by the larv© of these 
butterflies being provided, in almost every instance, 
with spines on their heads, or appendages to their tails. 
It thus appears that the arrangement we now propose, 
for the first leading tribes of the Coieoptera, is in perfect 
unison with that system upon which we have arranged 
the animal creation, throughput which it cannot be 
doubted tliat one uniform plan, perfect in all its parts 
mustfprevai!. 
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CHAP. Vl. 
coleopteAa^ continued. 

THE LAMELMCOnNES. ' 

(180.) Wk may now take a more particular survey of ' 
these tSites ; and enct^Skvour to resolve these^ also^ into 
their respective families. The Lamel.i.ico]ines^ or 
beetles with clavate and lamellate an'ieunn% and five- 
jointed tarsi, stand as the pre-emliiei4 trihjf-*«i^ tffc 
coleopterous order : ^hey may l)e*furtlter recognised by 
the compression of the tibia*, or shanks, w)nch are more 
or less toothed on their exterior e^^ge. 'I’he antenna* 
are remarkably short ; and so muclri)cnt, either towards 
the middle (as in the l^ncanida*), or at the club (as in 
Cetonia), that the two poitions form an angle more or 
less acute. No general characters can be more definite ; 
and it is only in the nlost aberrant * divisions that w<; 
find any material exceptions. The ha^itB of all this 
tribe are herbivorous ; that is, they feed entirely U])on 
vegetable matter, either in a green or decomposecl state ; 
while, amid great diversity of form, size, and colour, 
we find some of the niost splendid as well as the most 
bulky Colcoptvra yet discovered. The Cetonia aurutuy 
or the common rose beetle, may be taken as j^e ty|je of 
the whole. A glance a'> this lx:autiful, althougl^ com- 
mon insect, will convey a better idea of the general 
shapis of the lameliicom beetles, than the most floured 
description. As to their history and natuj’al arritngeinent, 
we owe all that is of permanent value to 'the admi- 
rable w'ork of Mr. MacLeay. Assisti*d by his arrange- 
ment of a part of this tribe, but adhering to those 
general laws we have traced so extensively in other 
portions of the animal world, we shall now lay before 
the reader the result of our own researches in this most 
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interesting group* of insects. It may be as well to^ 
men tioUj ; that the LimeUicwm^ compose the Chi- 
lognathiform Stit'ps of Mr. MacLeay^ as detailed in 
the work above mentiot^ed. 

(181.) The two families of Cetoniadje and Scaha- 
BMWMj as it has long ago been demonstrated, compose 
the typical and sUh-typi-tal families of the lamellicorn 
beetles. They consequently possess, in their full deve- 
lopemeiit, all the characters here assigned to* the tribe. 
'The Cefotliadre, from living on the fresh sap of plants, 
have been termed Thaleroplimjc^i* Their coldhrs, in 
harmony with the delicacy and pureness of their food, 
with few exceptions, are elegantly varied, or uncommonly 
‘spieiifftJi.. As a further distinction, Mr. INlacLcay men- 
tions tliat tne eJytrj \o not, as in, the Scnrahmdcp, en- 
tirely cover the ab lomen : this, however, althougli a 
useful, is but a secondary, and very uncertain character ; 
inasmuch as we are entirely ignorant how far this devi- 
ation of structure is connected with ' habits of the 
insects in question. As the Cetmindi jcd u])on living . 
vegetables, and the SranthevidiV iij)on rnch as are de- 
composed, the AtuUent may naturally inquire how these 
distinctions ur^ to hr* traced in ♦^he cabinet of the ento- 
mologist who may be altogether ignorant of this differ- 
ence? and what are the extcnml characters which accom- 
pany such a dissimilarity of habit? These, at least, were 
tile first questions that occurred to us, many years ago, 
upon commencing the study the lamclliconi tribe. 
We cannot discover, however, in the valuable pages of 
the Hora> Jintomologicrv^ any inf^/rmation which supplies 
this knowledge. Nevertheless, it may be safely stated, 
that Nature has marked these two families, in theii^ex- 
ternal structure, in as remarkable a maimer as she has 
done in their economy. This di^erence is manifested 

* As this group, however, seems to correspond with such as we have 
termed families in other divisions nt thoaiiiiiiul kingdom, ami as uniformity 
of nomenclature is so highly desirable in all branches, we shall on this, and 
all other oi’casions, take the (aniily name fTom that division which is the 
most typical. Sec our remarks uii the rank of groups, in Classification qf 
Auimais, p. SIX 
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in the construction of Jfheir tarsi. The CetmiadcB are 
arboreal beetles ; that is, living and moving among those 
trees^ plants, and flowers, which Are thAr natural food* 
Their feet are accordingly consmicted for clinging to 
objects which aflbrd them such an uncertain footing. 
The terminal joint of the^tarsi, on which are the claws, 
is that>»in which the greatest stfcngtl^s necessary ; and 
it is ther^ore invariably longer and stronger than any 
of the others. Hence these insects cling with the greatest ^ 
pertinaciiy, frcqueiitly^by oiil> two or three of their feet, 
to any object they catclJ^old of. The more equ^l ar- 
ticulation, also, of all their legs, gives t^' these members 
a freedom of motion which is deiijed to alt other of theii^ 
aflinitics. In the genera Cvtoniif. aii^ 
as being types of the* family, possess this structure in 
the greatest perfection), the clawfloint is sometimes as 
long as the total length of all the others ; and even in 
the more abenan*^ groups, the united length of all the 
tarsi ’s fi* '.qiial ‘j ^hat of the shank. Now, all these 
characters, ' ttie > ahe*id(Vy are completely reversed. 
Hence it . ibat two families i^hnit of the most 
simple as well ts natural, dehintion. I'he entomologist 
in short, haS luily to remember, that in the arboreal, or 
Thalvrophmjovs detoniadcHy the tarsi are aS long, and 
generaPy longer !.un the shank ; while in the terres- 
trial, or S(ti roph».<jOUft SvMrabceiiUe, the tarsi are invari- 
ably much hborter than the shank; in other words, that 
they are long in one, ami short in the other. Having 
now suffici<*ntly defined the^irescat family by its typical 
peculiarities, w^e may |/^oceed to its next subordinate 
divisions, or sul)- families. 'Khese, with but on^'^xcep- 

tioii^e shall distribute according to the ar^ngeineiit 
developed by Mr. MacLeay ; not that tl^e groups them- 
selves have yet been studied w'ith that precision which 
they require, but because, so far as we have verified 
this theory, we find it, with but one exception, to har- 
monise with the general plan upon which all the great 
divisions of the animal kingdom are founded. 

( 182 .) The five principal groups, or sub-families. 
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of the CetonuidcB are as follows : — 1. the Cetonianay or 
floral beetles; S. Hie* Hutilina, or metallic beetles; 
3* the Megasoihino!, or homed beetles ; 4. the Melth- 
lonthin<By or tree beales (chafers) ; and^ 5. the Gla- 
phyrinre, or wasp beetles. The error, as we conceive, 
which has caused the substitution of the Anoplogjiathidoj 
(MacLeay) for t?*e Mfyaaomimt (Sw.), will 1;^ sub- 
sequently noticed'. It may safely be assert^ that the 
arrangement of this and the subsequent family is the 
only portion of systematic entomology which,has been 
founded on an imperishable btfsis. Enlarged* Concep- 
tions, indeed, of the general laws of nature are fast 
gaining ground ;'but it is not among those who yet tread 
in""tlic beaten »^path isolated classifications, and dis- 
connected nomehcLMure. It is the rising generation of 
naturalists, who bt*g\n to study the philosophy of their 
science, and who, \n a few years, will make a complete 
revolution in entomological science. The stream of ob. 
livion has already passed over the entomological systems 
we ourselves once cherished ; and the time is fast ap- 
proaching, when no system, whatever it may be, which 
not founded on the geiural fiarmonies of nature, will 
be regarded hy any but mere nomenclators. In this 
mighty revolution of zoological science, we venture to 
predict, that the arrangement of the typical Lamdli^ 
cornea, above alluded to, will remain, in all its distin- 
guishing features, the same, — simply because it is 
natural. For this reason, weVhall devote as much space 
as ^ossiblq to the developemeiit of these families. Be- 
sides, the theory of their arrangement is equally appli. 
cable all other natural groups ; so that when once 
fully understood, the entomologist, in a great meiBure, 
will be prepared to investigate any other on the same 
principles.*' With this object, we^ shall now briefly notice, 
in further detail, the sub-families of the Cetoniada; 
giving to them those names which point out what wc 
consider their relative value with other groups. 

(183.) The Cetonian-®, or floral beetles, on account 
of die very wide geographic surface over which they are 
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distributed^ joined to qfher considerationSf appear to be 
more typical than the sub-family Rutilirue, whose limits 
are almost entirely restricted to rjie NeV World. The 
Cetoniarue, on the contrary, are common in Europe, 
Africa, Asia, and Australia. They are at once dis- 
tinguished by the memlfranaccous texture of the man- 
diblessand maxlUfc ; a stnicturd whiq|} proves that these 
insects, iiv the perfect state, are intended to live on 
vegetable juices. The Cetonia Mario, and probably, 
many (^lers of the ^ker coloured species, regale on 
the sap which flows ^m the wounds of trees ; .while 
tht, rose beetle (T. aurata), and its mare brilliant com- 
panions, are only to be found 04 flowers.* Mr, Mac- . 
Leay is of opinion that Triehiiyt m^^Vitb safety be 
regarded as a natural ^roup in this division, although the 
larvae of these beetles live in putrescent wood. The 
CetoniadfB may be distinguished, aputomically, from the 
GlaphyrideB (MacLcay), by having their labrum con- 
cealed under the clypeus ; whereas these last have it ex- 
serted, and very prominent The larvae live in the richest 
vegetable soils ; and tl\p perfect inlets, as before re- 
marked, are gaily and elegantly coloured, although rarely 
possessing that metallic brilliancy whiclr belongs to the 
next sub-family. 

(184.) Although we have just said that tliis family 
presents a less metallic appearance than the following, 
it must be applied only as regards its genera ; for many 
of the species, certainly, cannot be exceeded in beauty, 
and. indeed, vie with any ig the resplendency of jtheir 
decorations, especially iff the genus Cetonia, as«also in 
some of the Goliathi. Amoiig the anomalies of /orm in 
this*’ group, we may mention the cornu ted thorax of 
Cetonia (Ischnoetoma) cornuta Fab., ^hie^ Mr. Mac- 
Leay considers as osaulent between the two genera; 
besides which relation, we may observe that it points 
certainly very strongly to Pachycnemun^ by its thickened 
posterior legs. A tuberculated thorax we also find in 


* Hor. Bnt., 74^ 
F 2 
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Osmoderma Eremita, which is tjie largest European in- 
sect in the groi^ ; and which emits, we are informed, 
when handled, a powerful scent of Russia leather.* 
A greatly produced clypeus is not an uncommon cha- 
racteristic, and is conspicuous in GoliathuH, lachnonloma, 
Itica, See , : this is usually a falcated process, with basal 
ramifications, or J| assumes the form of a cross f it is, 
however, exclusively restricted to the male insect. The 
• genus Cnyptodus, which MacLeay originally placed 
among the Trogid/p, he has la^rly been indeed to 
movts into this group, proximaieto Cremaiftocheilus ; the 
habits of the letter <5' which, he says, from personal 
^d^servatioii orf the batiAS of the Delaware, arc to fly, 
like Cicivdela^difieT tl^ sand which there (opi)Osite Phi- 
ladelphia) lines the bank of that floble river. They are 
certainly not flower* frequenting insects ; and what they 
find in the sand to^eir taste, 1 do not know.f It thus 
appears not improbable, from the affinity of Cryptodm 
with this genus, and from t]ie analogy of the structure 
of the mouth of Cryptodus to the Trogida>, that the 
habits of the lattcg genus may ^ identical with those of 
Eremastocheilns, I'he excessively flattened and broad 
form of PlatJfgenia (MacLeay) presents another re- 
markable al^erration from the typical structure of the 
group, wherein also, we see a curvature of the legs, per- 
haps only in the male ; and in CampttUpus (Kirby) this 
male characteristic increases ^0 much, that the inter- 
mediate tibia is lient into an obtuse angle. The other 
iiiosi remaakable genera ar^ Lvpitrijr^ for its mimicking 
resemblance of that section of *the gigantic GoUathi to 
whichithc gigontm« sfrves as type ; and Animayx, 
for its extreme hairiness, which makes it completely the 
bear among ihe^etoniad^. It is a genus peculiar to the 
Cape of Good Hope. M^e have above alluded to the 
enormous developement of the posterior legs in PacAy- 
enemus ; but we may here further remark, ^at they are, 

* A circumitiince very unusual in the lamellicom Coleoptera, 

t MarLeay’g Illustrations of the Zoology of iiouth ACrica, ** Jmiuloui. 
4ta Lond. ito p. 17. 
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perhaps^ quite as large 411 proportion^ as those of 
Hmiis among the Anophgnathulie, — a family distin- 
guished for that peculiarity. Wg can ilow only further 
notice the extraordinary abridgement of the elytra in 
Valgus, tlie females of which possess an elongate slender 
exsertiul ovipositor; and* the parallelism of Inca, in 
Amerifa^ to the genus Goliaihifs in t^^; Old M^orld ; but 
upon this last gigantic genus we shall have further occa- 
sion tc say a few words below. [W. E. Sh.], , 

(!«•« The RuHlh^ in their general asjiect, have 
much resemblance to me insects of tlm last division ; 
but their mandibles are not only» ii^ most instances, 
prominent, but much stronger, ^w'hile their texture is 
horny, and not membranaceous this^bjl^ter, as it has 
been observed, is ‘‘ au^)bvious and easily seized character 
of separation ; but it is one, •mforlunately, which 
requires not only groat anatomical ghill in the detection, 
but inevitably leads to the mutilation and injury of the 
specimen. In our opinion^ a more easy, and therefore 
a preferable, distinction can be drawn bt'tween the two 
groups, by attending to, the structure of the feet. In 
the Cetonifinfc, the tarsi arc comparatively slender, ami 
the claw joint is always shorter than Hhe length oc- 
cupied by the four preceding ones. In the Rutiliiue, 
on the contrary, the tarsi are remarkably thick, the 
basal articulations very short, and the claw joint so 
large and long as to be e^ual in length to all the others. 
We, of course, include the genus Anopfognathus in this 
definition of the Rutiimte^ for, so intimately js it 
connected to this groupT that even Mr. Mac Leay.admits 
we shall experience no tAhing difficulty it^ Jthe at- 
tempt to separate them." The typical Anoplognathi 
are almost exclusively found in New {loll^nd, and are 
among the most splendid metallic insects of this family, 
— shining with green and golden reflections, changeable 
in every position. We know little of their history ; 
but we have heard that the most common species, 
round Sydney, fly during the dusk of the evening. The 
Anoplognathi, indeed, have the mandibles concealed 
F 5 
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beneath the clypens^ and the tips of the fnaxillte more 
obtuse. But the general aspeet of these insects^ and 
more especially^ the instruction of their feet, are so 
much in unison with the Rutilime, that they carry the 
appearance of belonging to the same natural division, 
rather than of being types of a distinct sub-family. This, 
at least, is the opinion acted upon in all the ifiodem 
works wherein these insects are mentioned. True it is, 
.that such opinions, unsupported by demonstration, can- 
not possess a paramount autho^y ; and it IJpfortu- 
nately. happens, that every one of the sub-families of the 
Cetoniadas require to be analysed, their minor divisions 
genera defined, and their analogies worked out. 
That there is, ^kic many points of structure, a resem- 
blance between A^^oploynnthi^m(\ Xhn Dynast iiUp, 
cannot, for a moinentf le questioned; but this resem- 
blance, as we 8hall*^ul)sequently endeavour to demon- 
strate, is of a subordinate nature. 

(186.) The most conspicMpus genera in this exceed- 
ingly elegant family are, in the first place, ChrysinOy 
distinguished for its golden green vivacity, whence it 
has derived its name ; and to which genus the celebrated 
Srarah/vus Matropus is to be referred as the male. 
This name Mr. Franciiloii apjdieil to it, in consequence 
of its greatly thickened and elongated posterior legs ; 
thus exhibiting a strong analogy to the kangaroo, 
certainly in developenieiit only^ and not in function, as 
the insect does not leap. This insect, which was so 
long ^considered an inestimable treasure, has recently 
beconie«comparatively common, trom the importation of 
a greati. quantity from Mbxico. The whole of this 
family is, however, distinguished by the enlargement 
of the posterior flegs in the males, which is especially 
the case in Repsimus, Anaphy^mtkus, and Chrysochlara, 
Anoplognathusy Mr. MacLeay surmises, may constitute, 
in its larva state, a considerable article of food to the 
barbaric natives of New Holland, where the type of it 
must occur in great profusion. Chniates, which has 
been referred to this family, we consider as belonging 
rather to the Melohnthida ; and where, consequently, we 
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filiall notice it. Mac^^fupis and C/uiamodia ofi^r us, 
here, the greatest developement of the scutellum ob- ' 
servable among the Petolocera, and thd large Peruvian' 
Chrysophora Chrytochiora may vie with all in external 
beauty. It is of a deep rich coppery green, which 
takes a golden tinge Uj&n the upper surface of the 
body,%greeably deadened by tBe innjipierable punctures 
with which die insect is covered. Further, the very 
remarkable Heterosternus, which, divested pf its an-^ 
tenn£,^pon a supfir^ial glance, might pass for a 
Bupreatu, and whenc^it has its specific name; and 
the anomalous genus Hexodon — the country of which 
has only recently become knowji to be •Madagascar — 
one metropolis of ex traord inary •forn^«* 7'bree species 
we are now acquainted with, and they are found in 
tolerable plenty upon tile sandyscoasts of tliat island. 
[W. E. Sb.] • 

(187.) The Megattomijue are the largest beetles of 
this family ; and, both from their size and shape, are 
in no danger of being confounded with either of the 
preceding. The species, coniparati^ly, are few, — at 
least, of such as exhibit the typical characters. They 
are all natives' of hot countries, chie% those in the 
New World ; and, from what little is yet known of 
their economy, feed, in the larva state, within the 
hollows of decayed trees, and in putrescent wood. The 
perfect insects are clearjy arboreal, for Uieir tarsi are 
all constructed for clinging to vegetables : the articu- 
lations are cylindrical ; an(} the first joint, «as in all the 
preceding divisions, is%iuch shorter than the l^t. In 
nearly all these gigantic betties, either the mj)|es only, 
or both the sexes, have singular hom-shaped processes, 
rising from the head and thorax, giviqg to^them a very 
grotesque and even •formidable appearance. In this 
respect, they so closely resemble the genuine Dynafttidof, 
belonging to the corresponding sub-family of the Sca~ 
rdbofido!, that, to this day, all entomologists have over- 
looked those positive distinctions manifested in the 
different construction of their tarsL It may be further 
P 4 
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remarked, that the colours of th^ 
sombre, being generally of a dull oi;i livid 

(188.) Thisrfamiiy is remarkably f1inl1n£j|f{ b|i], 
besides their gigantic ()ulk, the prc^esses wMoh'fltnKXlt 
universally^ and with hut rare exceptions, ann thb 
and thorax of their males. The use of tiiese ap^)ri3^ 
ages ha.) not lieen ascertained, if use 'they hav^ 
the sexual distincfion, whicli we may scarcely douW 
A similarity of structure in these frequently grotesque 
'excrescences is but rarely found to be identical,«iM'en in 
cognate species ; and this circumstance has lec^ to the 
invi^stigatioii of character of the trophi, where as 
remarkable diflerences have bc*cn discovered', as in their 
external and more obvious distinctions. These, conse- 
quently, have foil to 'heir sulKlsvision into genera : 
perhaps upon quite )od grounds for seiiaration, as 
w-liat are now so Msively adopted throughout the 
animal kingdom. Nature, in her variety, has always 
an object ; empty exhibition we should no wliere find, 
could we follow her into fier laboratory, and tliere 
observe the recondite us(*s which mould form ; for she, 
like the ancient pnilosophy, has her esoteric and her 
exoteric doctriiii's ; and until wc shall have bt*come the 
hierojdiants of her temple, the mysteries of the former 
will remain inexplicable to us. This family is still 
c:dled Scarahn’ujt by the majority of Continental ento- 
mologists ; hut the application of this name, Mr. 
MacLt'ay very consistently rJ?stricted to those insects 
which truly^ represented the Srtirnbif of the Anciento, 
the ofiject of worship to the ligj^itians. He then gave 
to the present the name of UifnasteSy thus electing them 
111 Li Hs oT the insect world ; as it was customary for 
nations, before the sophistication of hereditary primo- 
geniture, to selecf their princes frqpi their most gigantic 
and powerful compeers. To this name we have, how- 
ever, given a still further restriction, beyond what it 
receives by the separation of the following genera, and 
many others into which it has recently been divided. 
XylotrupeSy type Sc, Centaur m ; Golopha^ type 5c. 
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type Sc» Aetteon; Megaceran, 
Chaitmoma^ type Se. Atla 9 ,; 

Alaus ; Temmrynchus, type Sc, 
&c« We further notice the 

elongation of the anterior tibiie and tarsi in 
jke^^nias P.ucheirus Kifhy, the type of which is the 
and the 6eini«metallic Agacephala with 
•Jits deeply furcated head. [W. E. Srf.*| 

' (iPfb) The Melolonthime, or tree beetles, gene- 
rally called chafers, ^appear to follow the fiist, whose* 
iength^ed and slendel^rai (so different from that of 
the Riitilma* and the Cetoniana*) prepare us for the 
great develd^jcment of these members u-iiversal in the 
present group. Notwithstan<li^ tha^^# contrary opi- 
nion has been ex pressed . we consider the Mdolontha 
vulgaris of Britain, or the chj^fer of the country 
people, as one of the true types, to^'hich that of Srriva 
is subordinate. The chief distifletion of the Meh* 
laathirt{r MacL., is their very convex or sub-globose 
form, — “ ill which respe*ct they exhibit an excellent 
parallel to the TrogifUc/* Great strejs has been laid on 
these insects possessing a transverse suture, whi^^ 
divides the clypeus into two parts, just before the eyes;*' 
but as it is also admitted that this character is likewise 
common to the whole of the Anoplognathi, and the 
greatest part of the Rvtilintr, we do not perceive how 
it can be selected as any peculiar character of this 
group. So far as we ha^' yet proceeded in our analysis, 
it appears to us that one of its most typica^ distinctions 
is found in the length]f developement of the legs* — a 
structure admirably suited the arboreal habits of the 
insects. The Melolonthinfc, for the most part, are 
dull coloured, being dark brown, or assimilating to the 
colour of the earth. If is said that the^ mostly fVequent 
sandy soils — probably in the larva state, for the beetles 
themselves, as it is well known, are Invariably met with 
in trees : the structure of the feet, in short, is by no 
means adapted for ivalking upon an even surface ; hence 
the perfect insects are strictly arboreal : the tarsus is 
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longer than the shanks with the joint scarcely half 
the length of the last. These characters^ joined to the 
convexity and pubescence of their b^ies^ seem to afford 
the best external distinctions of the Melolonthinam 
Their food consists almost entirely of leaves ; and they 
occasionally appear^ at uncerta*in intervals^ in amazing 
swarms. It is^ pcrjiaps^ lone of the most widely Astri- 
buted groups of ^e arboreal beetles ; since we have 
before us typical species from Africa^ India, America, 
and Austriuia : they seem, how^r, to be more abun. 
dant in temperate than in tropi^ countries. The only 
form which we hijve yet seen, possessing a rudimentary 
liorn on the th&rax, is the genus rmhypm of Fabricius, 
which -we have>,, occasionally captured in Sicily : it is, 
perhaps, by this genus that the Mdolonthinip united 
to the Mvgammiruv, 

(190.) It is a ver) remarkable circumstance, that a 
distinguishing feature of the entomology of Southern 
Africa is the hairy clothing of the majority of its 
contents. Of this we have a strong exemplification in 
this family, in Cepf^alotrivhia Kij;hy, the type of which 
h^ivlolontha Aiopea , in which all parts of the insect, 
excepting its elytra, are densely covered with very long 
down. The general aspect of tliese insects, both in 
form and colour, is dull and heavy, — instanced in the 
type Melolontha itself. Of course, exceptions occur ; 
and yet, notwithstanding this drcumstance, they appear 
to have a compensation in the great beauty of the elegantly 
lamellated a\}teniuc in the m|jority of the males. The 
dilated (arsi are clothed l)eneath^ith hair in the genus 
Gen la/e^and which is a structure of very rare occurrence 
in the Petalocera ; it, however, is found only in the male 
insect. Many Hoplice are beautifully enlivened with 
delicate metallic tints, arising froia their dense clothing 
of scales ; and the little New Holland Diphucephake are 
equally distinguished for their metallic brilliancy, which, 
however, is not of so fragile a nature as in the last, — 
it l)eing the integument itself which is thus coloured. 
The British Serica is very delicate in texture ; and some 
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of the African specif are singular for their globose 
form. We have already above alluded to the Ctshdera 
Dej. {Pachypus) of Southern Europe^ *which is so dif- 
ferent to its male^ that it is n 3 t long that they have 
been united by cntomolo^sts ; the abdomen of the fe- 
male, compart with the insect, is very vesiculose; and 
it ha# neither elytra nor wingl. []W^E. Sh.] 

(191.) The Gluphyrinaiy or wasp Wtlcs, follow next 
in the scries. Their typical distinction is ijie unusuaL 
sbortn^s of their ely^j^ and their soft semi-mcmbra* 
naceous texture : these characters, indeed, are cqpimon 
to all coleopterous insects analogous io this type ; hut, 
among the arboreal Catoniada*^ they an; altogether re- 
stricted to this division. Another, aj^d^a very remark- 
able |)eeuliarity, is th% extreme hairiness of these lieetles, 
— a structure by which they are anahled to perforin the 
office of bees, in promoting the fecundation of plants. 
This, and the following facts regarding the Glaphyrimr, 
we can state as the result pf personal observation. — On 
the flowery plains of Sicily, and more particularly of 
Greece, several species^ of Amphiconui are found iu the 
greatest profusion during the early spring months : they 
are to be seen on the wing very early •in the morning, 
flying about from flower to flower, and apparently very 
busy. There is one species, more especially, found in 
different ])arts of (ireece, which is, without any doubt, 
the Melolontha of the AQ^ients ; so completely does this 
insect, when in motion, resemble one of the hymenopte- 
rous order, that we c^tu|gd it under that belief, and 
only then discovered it was a beetle. After the month 
of May, not one of the marl^ Glaphytinm of t]^se coun- 
tries are to he seen ; and even at the proper season, they 
seem all to retire before the middle of ^he ^ay. * During 
the early part of May, the plains of Athens may be said 
to swarm with these green and yellow Glaphyri, so that 
the entomologist might collect them by thousands. Mr. 
Mac Lea y, unacquainted with the fact, supposes that the 
Trichius fasdatus was the insect alluded to by Eusta- 
thius ; but, independent of the existence of the species 
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just mentioned^ the Trichtua foA^iatun does not appear 
to have such a southerly range — at least, it was never 
seen by us, eithef in Sicily or Greece, during a residence 
of near seven years in flifjferent parts of those countries. 
In regard to the geographic distribution of this group, 
it seems confined to the Old World, and within zones 
of 25^ breadth on each sitle the tropics. Mr. MaaLeay 
further adds, that*^‘the membranaceous process of the 
.maxillfc, the exserted labrmn, and subquadrate clypeus, 
will serve to distinguish them easily from the Mdohn- 
thidfPi wn'th which they have a ifSflst obvious connection. 

(iy2.) The genera of this family are very few in 
number, and of which we have nothing further to record 
beyond what we^ji^ve ojjscrved above. We will merely 
remark, that here the T ngth of thi* legs furnishes the 
features which their th< k.iess supplied in the RutUmre; 
and which, in the Mpijaxomhm^, is replaced by the tu- 
bcrculated and cornuted head and thorax, and in the 
MehlonthidfP by the enlarged developcment of the male 
antenna? ; and this characteristfc in the CetomhUp presents 
itself in the large, developemciijt of the mesothoracic 
epimera. Before we quit the thalerophagous circle, wo 
will take a retrospective glance at the relative proportions 
of the genera and species contained in each. The Jlfc- 
lolonthidfp stand pre-eminently the first; for their num- 
bers are more than double those of either of the other 
families, and more than equal to the whole combined. 
Next follow the CetoniidiP, in which there is a greater 
uniformity o^general structu^; but Cpftmia itself is the 
most numerous genus of the cireft. The Rutilinre fol- 
low the l^t in the proportioiis of form, but the Glaphy^ 
ridpp stana very low below either ; and the relative pro- 
portions of species^ in round niiml)ers, are, Melolonthida, 
26; Cetoniiftffj 14; Rutilincp, 6 and Glaphyrida:, 1. 
[W. E. Sh.] 

(193.) Such are the characters ive have selected for 
the five sub-families of the CetonindfPy or those beetles 
(Petalocera Thakrophaga MacL.) which feed upon living 
vegetables. We shall now show in what manner these 
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groups represent tbe great tribes of the Coleoptera, and 
what analogies they l)ear to other orders of created be- 
ings. On the assumption that the Chtmiaiutf are pre- 
eminently typical, we may plach the rest in the same 
series in which they have been noticed. 


Andkgies of the Cbtoniada^ to the^ Tribes of the Co- 

LEOPTERA. * 


Sub‘famiUes. 

% 

Cetonianjr. 


Typical Characters. 

Typical, 
Mandibici concealed. 


•Tribes. « 
LAMELLfeORMta. 


Kutilivje. 


MeGAHOMIN/E. 

MELOLO.NTfllNJi. 

GliAl'IlYRIN/L. 


S. Suh-tffpieal. 
Mandibles |}rtiininen|. 


PlBDATOnUB. 


3. Aberrant. 

Statins RiKaiitir , teed within dc.l 
caved woivl j each typilyiug the t Cj phicounak. 
ruminating quadrujidis. 3 




B(Niy sub-globose, ronvtfc : legs ) 
unusually long. • 3 


[LICORNKH. 


Elytra short, thin, flexible. Mai.acui>khmra. 


It is scarcely possible to conceive greater harmony than 
that which subsists between thesff two series. The 
experienced naturalist, if he wishes t^ detect innume- 
rable analogies which result from this exposition, has 
only to compare the contents of the first circle witii all 
those mentioned in this work, and he will find, in every 
instance, the same results, however differently varied. 
They may not, indeed, b^striking, because analogies are 
strong or faint, according to the dissimilarity of the 
groups compared ; hu^caA comparison wAl throw light 
upon the other : we may tjpee, for instance, the convex 
body of the MelolonthineP through their conf^sponding 
type of annulose and vertebrate animals, .doun to 
tortoises, or chelonian reptiles, until* we %rrive at the 
perfectly cylindrical^ody of the intestinal worm ; ex- 
tended, as the latter is, to such a disproportionate length. 
By this disposition, also, of the thnkrophagous groups, 
we at once perceive that Nature really has intended the 
Glaphyrina to represent the Ilymenoptera; and the Ce- 
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tmiarne to feed upon the same parjs of a plant as nourish 
the Lepidoptera, — namely^ the flower. And here another 
obscure glimpse rf interminable relations ofiens upon us ; 
for as these two latter groups are pre-eminently typical^ 
so do they draw nourishment from the most perfect part 
of a plant, which every one knoRvs to be its flowers. The 
unusual length of limb, 'again, possessed by the chafers, 
and (if the fact be^^lrue) their partiality for sandy coun- 
tries, is at once explained by their being the grallatorial 
‘beetles,— tfiat is, by their representing the order o&wading 
birds ^Cirallatores), which coul^vT the sands of ^11 ma- 
ritime countries, /ind sometimes congregate, like these 
beetles, in inigwitory hordes of countless numbers : both 
groups are rernarjvably deticient in bright colouring, for 
both assume the tint o^ the nakad ground. But we 
must pause ; for, alt^o /h analogies equally beautiAil 
crowd upon the minil, v * are limited to a mere sketch 
of this inviting subject. Let it be remembered, how- 
ever, that ** natural groups will stand any test and that, 
unless those of the insect woild will bear a comparison 
with such as belonjj to all other animals, we may be sa- 
titifled that there is, in one or the other, some great error 
to Ije detected. 0 

(194.) We must now turn to the other great divi- 
sion of the lamellicorn beetles, — the SearabiFidte, or 
tlie Pctaloccra saprophaga of MacLeay. The first or 
most pervading character which strikes the general ob- 
server, on looking to this assemblage, is the thick and 
ungraceful ^|)rm tliey possess : this, join«*d to their 
dark And sombre hue, and file fcpulsive aspect which 
many of them possess, givt? them, altogether, a most 
uninviting appearance. Their manners and habits are 
quite in unison with their general aspect ; instead of 
sporting on 'flowi*rs, living upon jjure and uncomipted 
food, and enjoying the brightness of day, the whole of 
these insects live only upon the ground, where they 
seek out the decayed and corrupting remains of vege- 
tables, more especially the excrement of herbivorous 
animals, in which disgusting food they seem to revel 
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with the greatest delisht ; within tbis^ or in little sub- 
terranean caves immeaiately beneath^ which they exca- 
vate with their fore-feet, do these impure creatures pass 
the day, — only quitting their reft-eats to fly abroad after 
the sun has run its course, and the night has begun. 
These nocturnal habits, however, are not universal ; for 
somc^as the true SoARADJEUNfi^of warm countries, and 
the Apfwdinat of this country, ma^^M? seen abroad in 
the heat of the day ; but they are always in search of^ 
thesanw disgusting food, — shunning tlie sweets of Flora,* 
as if they were, to Mm, poison. A few, hojivever, 
prefer nourishment of a loss oflensive^nature ; the large 
Dynastinrf subsist entirely upon rotten*wood, and take 
up their stations in the hoilows*»f decayed trees, where 
both the larva and perfect insect may Ih^ found. But 
these are only slight modificatiof)fi of the same habits ; 
for the whole family live entirely <Mpon decayed vege- 
table matter, in (iiflerent sUges (ff decomposition: and 
although some few, as certain Anthophapiy and several 
of the foreign Scarubnnrlce, are partially ornamented 
with metallic colours, yet the general hue of the whole 
of these insects is diflerent shades of black, and dark 
brown. • 

(19/5.) I’he structure of these insects is as peculiar 
as their general apjiearancc and habits. The body is 
short, thick, and clumsy ; the thorax so large, as gene- 
rally to he of the same size; while the legs are much 
more spinous than those of the Cpdoinadtp, Their great 
characteristic, however, is lo be found in ilie construc- 
tion of their feet A# the legs of the Cetoniadat are so 


admirably adapted for clinppng to plants aruyjranches, 
so are those of the ScarabfHdat for walking] {^on the 
ground ; although their motion and progress, on such 
occEvSions, is neither graceful nor activ 9 . The fani are 
»^®ittiversally very short and slender, — often, indeed, nearly 
h|^hiok*te ; and although, in sonic of the divisions, the 
johkjs are of the same shape, and even present 
miibh of same relative proportion to each other as 
those of yet they are, collectively, inva- 
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riably shorter than the shank oj[ the leg, or that porfr 
which forms the middle joint. The different modifi- 
cations of the ttirsi will be found, also, of the greatest 
use in determining Hfe diiierent sub-families : let the 
entomologist, for instance, examine those of the true 
SoarabmuB and of the commoii Geotrupes stercorarius, 
whose drowsy hum isf^o familiar to us in summer ; 
he will then perceive that, while the first exhibits the 
^^reatest pc^ssible tleviation from the Cetoniadof, by having 
the first joint of the tarsus larger than any of th9 others, 
and tlj^c last hardly thicker tha?I [hat which precedes it, 
the latter has a# miniature resemblance to the long 
thickened claw* joint so prevalent among the floral 
beetles, with tlflg however, that the preceding 

joints gradually become nailer fi\>m the first, as in all 
this family, and are (k‘fti'dcd by strong bristles, which 
are, no doubt, htgltiy useful in assisting the animal to' 
walk upon the ground. In proportion, also, as we leave 
this family, and approach the confines of tlte last, we 
observe a gradual approximation in the structure of 
their tafsi, until, t^pon reaching the bulky DifnantiruHy 
the two families insensibly blend into each other; so 
that much inoi« refined characters must be used to de- 
termine their respective limits, than has yet been em- 
ployed by any autltor who has written upon the lamel- 
licorn genera. 

(1J)6.) On looking to tht;^natomical construction of 
the Searaba>id<Vy we find they exhibit, in the nature of 
their jaws, Uie same primary divisions as are observable 
in tfie last family. In one ^tlie Cetoniadip), these 
orgatis, Ijgom being memblUnaceous, plainly show that 
the insects live upon juices, and, as it were, by lick- 
ing their food while the second, composed of insects 
which have corlieous or cnistaqi'ous maxi Use, live on 
more solid species of food, and by mastication.* But 
without entering further into these analogies, we must 
at once proceed to enumerate the five leading divisions, 


• Hor. Ent., 27. 
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or^ as we consider thim, tub-families, into which the 
kvned author, just quoted, has divided the whole; 
these are — 1. the ScarabatMi 2. tie Oeotrufrimp ; 
S. the Dynastina; 4. the Trogina; and, the^pAo- 
dUms, 

(197*) The ScarahaihiB, or true scarabs*, are by 
far tlK most numerous, and,*Von8^uent]y, due most 
varied of the whole : in this respect they resemble not 
only their prototypes, the Cetoniana, but neady all other, 
pre-emjgently typical mups in the animal kingdom* 
Few, however, are fouin^in Britain ; and these, 
belonging to the genus OnthophaguB^ m of a small 
size : the rest are chiefly inhalitanta of "tropical, or, at 
least, of warm latitudes. According tg<he arrangement 
we are now chiefly following, the insects placed in this 
division have all membranaceous snandibles, which are 
fimbriated at their tip and on tl^ir inner side; the 
moudi is also invariably concealed beneath the clypeuB, 
or shield, which advances, in front of the head ; and 
this, according to MacLeay, is the most constant cha- 
racter, as well as the most certain, d>y which the true 
scarabs may be distinguished from such genera of thb 
next division as make the nearest appfoach to them. 
This latter character, therefore, is confessedly of more 
importance than the first, even in a scientific point of 
view ; while it is, also, much more adapted for general 
use. The fonii of these ioaects will also materially aid 
us in distinguishing them ; the body is particularly 
short in comparison to the ^thorax ; it is Blso grqatly 
depressed in the mi^jorl^, ^though very convex in the 
genus Copris, which, from^ther circuinstai^B, does 
not appear to be typical : the head is large, owing to 
the great developement of the clyfwuH, or shjeld,' which 
projects all round it ^ often so much as to conceal the 
largest portion of the eyes and the antenns ; the differ- 
ent modifications of this part of the insect are all very 
remarkable, and deserve much more attention than they 

• See the relative rank of these groupa in ClastificaiiM ^ 
p.27d. 
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have yet received. In the ty^cal genus, Smrabepu^, 
the clypeuB is semicircular in front, but deeply marked 
by obtuse toothwlike divisions, as in & Saeer, varying 
in number according to the sub-genera, and even, 
sometimes, in the species. None of these, however, 
have any horns or erect spines, either upon the head or 
thorax ; and a vetv fe%^,'like the Ateuo/ms Egyptnrum, 
are more or less glossed with metallic green. In Coprig, 
'^however, ^tiie clypeus, although slightly emarginate or 
notched in front, has die margin otherwise undi^dded : 
but in Onthophagm it is almaU always entire, and even 
sometimes poinU^l, as in the well-known O, Taurus , — 
a species which is a rare example in this country of this 
genus possessifig ,)vell-yefined horns upon the head. 

(lyS.) The tarsi o' this fantily are very remark* 
able ; and although Iktl^. if any, attention has yet been 
paid to these orgaiu among the Lameiiicornes, we feel 
]iersuaded they wilf furnish some of tlie strongest 
characters for inilicuting natural grout)s. We have al- 
ready described the hinder tarsus of the typical genus, 
Scarabieuif ; and Ods will also suffice for that of Coyris; 
but the anterior tarsi of the former are obsolete, while 
those of the ‘latter, although small, are sufficiently 
obvious : there is scarcely one natural group, in short; 
which does not present some modification of the joints, 
either in shape or proportion, by which such group 
could be characterised. W^^do not mean to intimate, 
by this, an approval of the tarsal system, as it is over- 
strained by some entomologists ; still less that these 
characters should take ])recedence, in all cases, of others. 
But, aj^he organs of prehension or of motion are con* 
fessedly among those of paramount importance among 
vertebrate ^animals, so do we conceive they may be, 
from the nature of the case, equally so in the annulose 
groups ; and experience has confirmed this supposidon. 
There requires no examination or dissection of the 
organs of manducation, to determine the two great divi- 
sions of the typical lamellicorn beetles ; their feet at 
once determines the point to the most biexperienced 
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observer ; and, dthou(|h these characters have actually 
been overlooked, yet they are the only ones of a tan* 
grble nature which can establi^ the differences in 
question. 

(199.) This division comprises considerably the 
greatest number of forms exhibited by the circle of which 
they institute a chief componem. Yfc have here the de- 
pressed ScarahmiH^GymophuTUK, and Ptwhysoma, — the 
latter icbembling a couple of conjoined semiolrcles, and • 
further Jprious from its ^ry hairy legs. Then we have, 
next, the very convex CtrteHium, Chaleonotus, Coffrobis^ 
CopH^, and Pharueusy the last distihgLished for the 
armature of their head and thqrax ; th^>* latter usually 
retuse in front : we have then the iwfgularly gibbous 
Shyphus and //yftomtf *-~*w'hich form merges in tile flatter 
Onthophogns and Coprubicvs ; and tflis passes through the 
more elongated Onites and OniiicrUih, which terminates 
in the elongate, parallel, and completely flattened surface 
of Eurf/HcrnuA, There is as much diversity in the 
proportion and structure of the legs of these insects, as 
in their general form. Thus, the coi^ex forms are thf 
most essentially fossorial in the structure^of these limbs* 
— exhibited in the dilatation, concavo-convex, and cx- 
ftrnally considerably denticulated edge of their anterior 
tibiflE ; and in all the legs of these, there is a greater 
uniformity of size ainl length. The depressed series 
makes an easy transition in-t 4 ie comparative slenderness 
of these limbs, and the increasing length of the posterior 
pair to the gibbous grtjjip, #where the latter arc very 
lengthy and considerably curved. In the Outhophngi 
and their allies, wc find a*great rescmblanc#’ to the 
pre-eminently fossorial structure ; but in Earyafvrnus 
we have a third type of structure, where tjie iivu^rinediate 
legs are the longest. Considering the substances that 
these creatures frequent, and whence they liave lieen 
termed the “ scavengm of nature," we, of course, ex- 
pect to see obscurity of tint prevail; but when we ob- 
serve the metallic brilliancy of many of the Coprobii, 
Onthophagi, and Phanai, the splendour of whose co- 
u 2 
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lours will freqaently rival any thrmighout Cokoptera, 

we are tempted to exclaim at the caprice of Nature, 
whieh has clothM the^inhabitants of such nauseous sub- 
stances in such gay habiliments. It is a striking cir- 
oamstance, and exhibits an anomalous condition of many 
of this group as compared with the majority of the Co- 
koptera, that their are dispossessed of afHerior 

tarsi ; but this deficiency is supplied by an elongation 
*,of the tihi^, which is curved at its extremity. The ob- 
ject of the elongation of die posterior legs in fhese in- 
sects ris deduced from the ob^rvation of their habits ; 
whence we find that they use them to propel the balls 
of dung, whefein they, have deposited their egg, to the 
receptacle they ^lave fanned for it ; and they thus pro- 
pel it, walking backwr' Is. Perty'", whose notice of the 
habits of these insect is the most complete we possess, 
informs us, that Slmie species of Smrah(mi9 frequent 
ants’ nests during the winter. Hyhotna (if he be right 
in the genus, tvhlch is Kon,iewhat doubtful) frequents 
dung, is not fossorial, and rarely flies. The CoprobH 
are found in falUn leaves, dung, and also frequenting 
the exuding sap of woundeil trees. The Eurysterni 
are also not buVrowers, but are active on the wing during 
the day. The conformity of habit in genera is coift 
Armed by the intertrojiical Coprides burrowing like our 
native species. The Phanrei are not very different in 
habits to Copris, and fly<?Mring evening with a loud 
noise and considerable velocity : they are extremely 
sbqndant, ^ven the largest species, the P, Principalis, 
which is more than two inches long, and an inch and a 
half bi'^1. It must ])reficnt an extraordinary appear- 
ance to an European collector, to witness, for the first 
time, the. air and the earth, in intertropical regions, 
teeming with their hosts of iirsects, and these large 
Coprophagi sweeping through the sky with the velocity 
we observe in our native species. Many of them are 
diurnal flyers, hut the majority, as here, are' crepuscular, 


* Delectus Animalium Articulat. Fref. p. 7. Ac. 
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and boom aromid, during duak, with their eonoroiu 
hum. [W.fi.Sh.] 

(200.) The next dirision is compdied of the Geo^ 
trupina, or drone scarabs. Cohcisdy describing these 
insects," observes Mr. MacLeay^ '' it may be said, that 
they difter from the lastT by their corneous mandibles, 
and from the Dynastina by *^eir i^xserted labrum *' 
But such characters,** as he tnily adds, like all 
others, are subject to an infinity of shades and may • 
even altogether disappear in some insects of this family 
hereafter to be discoverSjk They are coprophagqns, or 
boletophagous. * Some extreme genera, however, live 
on roots, and may even be considered lignitorous.** Most, 
if not all, the Epical sjiecies, Wliicb^l comparatively 
few, inhabit temperate latitudes ; while such as are here 
considered extreme/* or, ratherp aberrant, genera, are 
restricted to warm or tropical crnniite8.f 

(201.) The common Smrabmis stercararim of Lin* 
naeus, so abundant in this, country, is one of the beet 
examples we can adduce of this division. In its short 
convex body, and, indeed, in general uppearance, no less 
than manner, it presents a strong resemblance to the 
genus Copris among the Scarahainm ; but the }) 08 ition 
of the hinder legs is different; the head is smaller; and, 
from not being furnished with a dilated shield, the pro- 
trusion of the mandibles, which are very strong, homy, 
and arcuated at their tips, rendered very evident ; the 
labium is also exserted, or, as it were, pushed out,— in 
which respect they strikingly differ fromp the typical 
scarabs. The tarsi furrflsh another important character ; 
although considerably shoriJ^r than the Bha|^, their 
structure shows an evident approach to what is seen in 
the floral beetles, or the CeUftada : the clawjoint is the 
longest, and even exc<a;ds the first; the\>thers gradually 
diminishing downwards : the joints, moreover, are cy- 
lindrical, and not, as in the former division, comprrssi^. 

• That ia, feeding either upon dung tx decMyed fungf, 
t Her. Knt-.p.Sif. 

Q « 3 
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Yet^ with all these incipient indj^ations of a prehensile 
foot, these insects are invariably found upon the ground, 
—•where, however, they walk with much more difficulty 
than the typical Sm^ahreinfc, The sub-genus 
phantomuMt with its incurved snout, is one of the most 
singular insects in this assenilfiage. 

(202.) Many of thej^servations that we haveMinade 
upon the habits of {he h:arahmna* at page 227*, will be 
• found to ^ttach to the present group. These insects, 
"however, are never richly metallic ; and they fK;e more 
exclusively fossorial. 1'hey clit!cr less in form, but more 
in habits, from etKih other, than that group ; for Lethnis 
feeds upon the*eyes of the vine, and where they abound 
in the vicinity 6£ ^vine} 4 irds, they do considerable inis, 
chief, 'fhey are it -re essentially social than any of 
the PHtthnem, for tlw.y live in pairs in deep burrows in 
the ground. Fischer tells us tliat they are very jealous, 
and extremely pugnacious ; and their structure would at 
once convince us that such collision must be very severe, 
— the mandibles of the male having l)eneath an enormous 
process, nearly or qeile as large as the organ itself. There 
aie but few gene»’a belonging to this group, and their 
species also are* not numerous ; and these genera have 
also a more limited geographical range than those of the 
adjacent families. Thus, l^ivphuiftotnm is confined to 
New Holland; Orphiim, to Africa and India; Grotrupegy 
to Europe and America ; Itiihrug is wholly European, 
but Ihdborcras ranges over the entire world. [W, 
E. Sh.] 

(5f()3.) The Difnngtiiife* evidently follow the Geo- 
a natural series, through the medium of 
such forms as have their bodies rather longer than the 
Geotrupinrr^ but shorter than that of Ort/vieg nani^ 
enrnig. This letter we shaU, foa the present, view as 
the type, not liecause we really lielieve it to be such, 
but because it is the only species of whose habits and 
economy, as yet, any thing decisive is known. AJthough 

• Here sefianitcd from the Megasomintt, but confounded with them by 
former writers. 
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Dot found in Britain^ ^ appears by no means uncommon 
in TariouB parts of Continent. De Geer once clis- 
Govered a considerabie number of tbopi, both in the 
larva and perfect state, in a Iftap of rich vegetable 
mould ; and other writers mention its being found in 
half-rotien tanpits. This is sufficient evidence that 
this bisect feeds upon decayedYivood; and it therefore 
follows, analogically, that all othefb, having the same 
general structure, do the same. The tips of the jawB« 
are rather membranaceous tlian corneous, and being un-* 
armed %ith the teeth %|* the true DynaHtiruv^ dearly 
show that they are employed upon a much softer species 
of food : in other words, we are broug^lit to the con- 
viction that tlie DynuiftinfV — unisdii with the pre- 
dominant character o4* aU the other Scarnbmtia ^ — feed 
upon decayed wood ; and that tl^i^ Me(iait(mhiet subsist 
habitually upon that which is either in a living state, 
or but just beginning to decay : tAus are the two grand 
and leading characters preserved ; and consumers are 
provided, in tliese groups,* for every stage of vegeUble 
existence, — from the fiowers, on wjiich alone the CV- 
toniaiuB exist, down to die excrement of herbivorous 
animals, in which the Searalntinoi delight to revel. 

(a()4.) But witliout looking merely to those cha- 
racters upon which so much stress has been laid, — 
namely, the iniernai parts of tlie mouth, — let us see how 
fur the Be|)aration here inatle of the Dynaniida' of Mr. 
MacLeay, into two sub-families, is borne out by the 
structure of their respective tarsi. We have already 
seen in what manner tBe two great divisions of tdires- 
trial and arboreal scarabs %re thus naturallv charac- 
terised by their feet ; and this becomes apparent even at 
die point of their junction. The posterior torsi of the 
Orycten nnatcorfitr ipay be thus described : they are 
decidedly shorter dian the shank ; almost as slender, in 
proportion to the thickness of the legs, as those of the 
GeotrufMm; the first, or basal joint, is much the largest 
of the four, — the three others lieing considerably gra- 
duated ; the last, or claw joint, is equal in length to 
Q 4 
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the two preceding; and they are dl aa weH covered with 
hHatlea at their artieulations, as those of the terrestrial 
Geoirupina. There is, in fact, so little difference in 
degree between the posterior tarsus of O. nancomU and 
Gk etereorariwt, that it is quite obvious they both de-^ 
serve to be considered terresttial scarabs, although se* 
parated into distinct Bi 2 i]S>fainilies by the other parts of 
their organisation :Hhe claw joint, indeed, of Orifcteit is 
r is much more developed ; yet still, although longer, it 
*iB not so thick as the first tarsal joint, and, in many of 
the Brazilian species, it is particularly slender. We 
may now turn to*one of the best known insects among 
the MegagonitKa, — viz. the Hercules beetle (JMT. Her* 
eulett), I'he hinder ts;r^i, instead of being shorter, are 
very considerably onger than the shank; the basal 
joint, although verg ^Ugbtly thicker, is rather shorter, 
than the three following, which are all of the same size 
and length; while thb claw joint is so highly developed, 
that it is equal in length to the three preening ones ; 
no hairs whatever are upon *any of the joints, and the 
claws themselves are remarkably hooked. Now, it can- 
not for a moment be doubted that this gigantic insect is 
completely arlKn-eal^aiid that its progress upon the ground 
would be just as slow and unnatural as tliAt of a genuine 
Scarabtewf upon a branch. We have confined the fore- 
going comparison to the hinder tarsi of these respective 
insects, not from any supposition that they are more 
important than the others, but simply because wc judge 
it uiinect'ssary to enter into similar details respecting 
the Remainder : in point of'' fact, tlie same relative pro- 
portions in^the joints will bL* found in all the other legs; 
premising, however, that the anterior claw joint in this, 
and nearly all the arboreal Megammina, is much more 
developed, in proportion, than that of the terrestrial 
Dgmstinff* 

(205.) From the foregoing observations, it is, there- 
fore, evident that the Dgnnetida comprise two distinct 
natural groups of equal value, by which the terrestrial 
and arboreal lamellicorn beetles are united. This opi- 
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nioii can be eatabliihec^ttpoii two distinct grounds : flfct, 
on the nature of their fo^, as indicated l^th by facts of 
economy and of structure ; aiid> secondly, by their or- 
gans of locomotion. In the litter, indeed, no less 
than in the former, there are numerous modifications ; 
and these will, doubtlesi, indirate some of the most 
natural of the minor groups,* V si^-genera ; but we 
ha?e yet seen no insects which aid ftot come under one 
or other of these groups, or wliich did not f^fl into the • 
natural weries by which they are connected to others.* 
We ha^ had frequent dcaasion, in our progress tlgough 
the vertebrate animals, to show how snuch the peculi- 
arity of colour enters into the composition of natural 
groups. The same remarks eye apgiilable, as every 
ex|)erienoed entomologist is aware, to insects. In the 
present case, it may be observed, ^at the whole of the 
genuine Dynastituc are either deep glossy black, or dark 
^wn; and although very many* of the Jfegaeominee, 
as Z). ActeeoHt &c., are of the same dark colours, yet the 
msgority have the elytra of a livid green, as if they 
had been coloured with the weakened sap of the decay- 
ing trees upon which the insects themselves chiefly fed. 
This, of course, is mere conjecture, ^et it is by no 
means either impossible or improbable. 

(206.) The genera we consider the most typical of 
our DywuftirM!, are Orycteg, Phileurus, HopUten {Ene^ 
ma Kirby), and Archon, This, consequently, is also a 
limited group ; which, however, is not yet thoroughly 
analysed as respects our viejrs concerning it, ^ All that 
we know of the habAs of the insects containe!^ in 
it, we have already stated The forms ye more 
elongate than any of the preceding,^ and also some- 
times eonsideraldy depressed, as in PhUmrys, Enemay 
and Neteronychue, MTe do not expect that any of them, 
in their perfect state, are sessorial, although they have 
all the requisite structure. They are considerably dis- 
persed over the world ; although PkUeurus and Emma 
are exclusively American ; Cfyptodon, African, as well as 
ffeterenychus. 
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(207*) The Trogina are the n^xt great diTision among 
the terrestrial scarabs. They have been compared by 
Mr. MacLeay, sind very justly, to the genus Huter: 
both appear to be foncf of cadaverous matter; both have 
their head sunk in the thorax in a very peculiar man- 
ner; and both have the curiotft habit, when alarmed, of 
counterfeiting deafh, b^ applying their feet and ontennie 
close to the l^dy, Ind ceasing all motion until their fear 

• may have^subsided." We may add to these analogies, 

* the Linniean genera Ptinus^ Dcrnmtes, Casni^, Ciir- 
culio^Elaifr, Buprestisj&nd sereral others; all of which, 
in their own proper circles, are types of the Moniijcor- 
NK8. They are also related to the Mrlolonthina, not 
only by their Vltay con^^ex body and obtuse head, but by 
the very same habit of r ^'interfehing death, which the 
MMmthinoi possesa in a very high degree.* Here, 
however, the similaeity ceases. The Troginaf, in compa- 
rison to the other divisions, are remarkably few, and 
but very little diversified either in colour or in form : 
they are all small insects ; and possess the peculiarity, 
almost unknown is others of this family, of having the 
elytra deeply and thickly marked by excavated hollows. 
Some of them 'are apterous, — another point of analogy 
they bear to several of the moiiilicorn types ; while one 
{Trojc hiridua Fab.) is said to have been found in rotten 
wood.| The external resemblance between these insects 
and some of the small Mf*lolonthina\ such as Sericay &c., 
is well ivorthy of attention. The Troijidte^ at first sight, 
seem to be a much more i|olated group among the sa- 
pro]>hagous Pvtahm^rn, than whit we suspect they really 
are. A^orig the smaller ^ypes, or sub-genera, of the 
Dynastinay there are several insects which appear to 
form a ver^^ gradual pa8Sl^;e between the two, although 
we have not ye^been able to discover the point of junc- 
tion: this, however, will not in the least militate 

* Tlie common cockchafer will continue thi^i dccentinn even if thrown op 
ill the iiir; imitead of spreading its wings, it will fall to the ground as if it 
were really dead. 

t Hor. Ent, p. 63. 
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against the situation that has been assigned them in this 
circle^ for it is quite obvious they can hold no other 
station, i 

(SOS.) The Aphodiina form the last sub-family: they 
are the least in size of the whole ; and^ although not 
very few in point of numbers^ the variations in their 
strucyire are comparatively sMl^ht : they differ anato- 
mically from the ScarabaiiM*, Sn having short dilated 
coriaceous mandibles, and the pairs of feet at equal 
distancqs from each other. They are also sufficiently ' 
separately from the by having their labruin 

concealed under the clypeus ; and by their mandibles 
being thin, compressed, and scarcely to he v ailed corne- 
ous.* The scutellum is alwayl^li8tin<;]L^; and the head 
and tliorax are alinosi invariably smooth. The siiecies 
swarm in temperate climates, and^re particularly com- 
mon in our fields during the spring and summer 
months,— hovering over, and very^soon burying them- 
selves, in the dung of cattle, to whicli they give a decided 
preference. Their geographic range is comparatively 
limited. Mr. MacLeay was unacquainted with any 
from the Australian range; and we only met with a very 
few minute s}H*cies in Tropical America*; while at the 
Cape of Good Hope, however, where large herbivorous 
animals abound, they are not uncommon. It appears 
that, although the majority are coprophagous, yet that 
many live entirely upon putrid marine plants : thus 
the former open a passage to the aberrant Srurabasinat, 
with which we began our survey, while tlie latter, by 
frequenting sandy situalioni, prefer the same localities 
as the majority of the Trogintp, 

(209*) preceding families — the Trilginaftmd 

the ApkodiiiUB — are the most limited of the whole circle. 
We have already sufiipiently treated, ahuve, upon their 
natural history ; and we will only further remark, that 
we consider the Trogirue, within themselves, tlie most 
anoDialous family of all, as it is scarcely possible to 


* Hor. Ent., p. 58. 



236 NATURAXf ABlUNGBafBNT OF llfSEOTS. 


conceive a |»Toxiinate affinity i^etween such genera as 
AoaniAoeertM and TVojt. The former, like Agathidium^ 
has the faculty of rolling itself up into a complete ball) 
— indeed, so much ^ that one we received from the 
Brazils was transpierced through the elytra, near tlie 
soutellum, and again through* ^e head. It is other- 
wise remarkable fpr th^*txtremely dilated expansion of 
its tibiie. which idrm thin plates, that fold up within 
< a cavity beneath the body ; and thus, when the insect is 
' rolled, there is not the slightest vestige of these ^mbs to 
be 8C(*n for the tarsi fold back u^n the tibife. Tfle penta- 
merouB tarsi, andrlainellated structure of the apex of the 
anteiinK, are all that seems to associate it here. If this 
be admitted, ni^ reason why one of the Bostri^ 

chidee, — the Phloeotribm ' — *which has likewise la- 

mellated antenim% shruht not conic into the latnellicorn 
circle. The habits of Amnthocerm, also, are to frequent 
flowers, and not carrion, or ]mtrescent substances, like 
all its present associates. Trox, to us, seems to have itself 
a strong relation, perhaps of affinity — if habits and habit 
can show this — with Opntrntn amongst Latreille's //e- 
teromera, Trox is of universal dissemination ; Acan~ 
thoccrus is wholly American ; and it is difficult to say 
what otlier insects should enter the group. [^W. E. Sh.] 
(210.) In the Aphodiiiut, we have greater uniformity 
of general habit, as also of sfiecific habits ; and this, 
although a limited group in forms, is, especially in its 
types, very abundant in species ; for Aphodius numbers 
as many as uny genus, except Onthophagu/if within the 
laindlicorn circles : it is also lound every where ex- 
cepting ^ New Holland ; bnd the only departure from 
the habits of the family is in Mgialia^ a small genus, 
consisting of but two species, — one European and one 
American, — th(; European occurring in Great Britain, 
upon our sandy coasts, where possibly it feeds upon 
putrescent fish, or the rejectamenta of the sea. The 
relative proportions of these five groups differ greatly 
from the parallel series of thalerophagoos PetaheerOy 
and would stand thus in round numbers, Scarabinnw 
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ptecede all in genera, aa well as speeies, and overwhelm 
them with its numbers. In genera, the C^rtipiMB follow 
them. The Dyna^imat and Afihwiiirue are about equal * 
and the Trogina are the lowest in*the scale. In species, 
dieir relative proportions are, Searabigma!, as 29 ; the 
Aphodiime, as 7 ; the Gwlrupinf, as S ; and the TrogintB 
and J^ywMtiruP/M 2 each. E. 9h.] 

(211.) Having now detailed th£ chief peculiarities 
of the five great divisions in each of the tyjj^cal circles 
of this ^be, we may proceed to verify their accuracy ; 
first tracing the mutual* analogies they present tg each 
other, and then illustrating the subject further by com«> 
paring them with other and jnore dissiirilar groups* 
The annexed diagram will exhi*,it, in pne view, the dis- 
position we have noW made of the whole. 



9 

This diagram at once ^*xh7bit8 both the affinities and 
the analogies of the two typical divisions of the Lantel^ 
Uconm. . I'he first, or the Scaralnt^ida*, aiff the 5a- 
prophaga of MacLeay ; the second, *or the Cetoniideg, 
are his Thaleropfuiga. Furtliermore, (he fintorhologist 
will perceive that we have taken for granted eight out 
of the ten relations of affinity exhibited in this diagram, 
on the authority of tlie same author ; so that the ex- 
tent of our alteration consists in separating the 
tina into two sub-families. The Mega«omina thus 
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occupy the station assigned by^Mr. MacLeay to his 
Anophgnathidofy — a group which appears to form an 
aberrant portioif of th^ Rutilirup. We feel it necessary 
to make these observations^ as we by no means are sa- 
tisfied, in our own mind, that the Cetoniana are so far 
removed from the Meg^mmirup^ as they appear to be in 
this arrangement, r doubts are occasioned By the 

strong and unquestionable relationship between the gi- 
“.gantic Diftpostinai of the New World, and their proto- 
types in the genus on tl)e opposite coastj^ West- 

ern i^frica. The question, t3®n, simply resolves itself 
into this: — Is th^< obvious relation between these groups 
one of affinity J^or of vcyy strong analogy This im- 
portant point ciIV onl]f ^ determined by a thorough 
analysis, not merely of ihe two* groups in question, 
but also of the RuiiH.ue and the Ghphgrina* ; for it is 
yet by no means efopr that Gofiatha may not be really 
within the circle of the latter. At all events, it is per- 
fectly obvious, that t])e8e gi^ntic insects represent that 
type which we shall Utiu in this, as rn former volumes, 
the RanoriaL This will be equally true, into what- 
ever circle they may ultiinaUdy be found to enter. 
Their extreme' rarity, and very high price (for they 
are the most valuable, in a commercial point of view, of 
all insects), render it impossible to procure a series of 
the species for thorough examination.* It is clear, 
however, to us, that the Goliathft of Brazil are much 
nearer related to the Glnphgruup^ through the medium 
of 'frirhiudl than to the^ African types; although 
nothing, at present, can be stated with safety on the 
true nature of all these rclalions. 

(212.) Wc may revert to the foregoing diagram, 
solely with *i view to illustrate the analogies, — there ex- 

* r 

* One of thfwe sold for 11/. Vis. fkt. at the sale of Drur}'*f fine collectioii 
of Insects In iHhi). A beautiful figure was publiahed by Martyn of this 
grand insect, under the iinino or Scarab.rus gigas. Others have been more 
recently found on the wcstrrn citast of Africa ; but they are so much prized, 
that wc have heard of SiU. liaving lieeii ofl^Ted and refused for a single sfie- 
ciinon,— the proprietor dcuiaiidiiig 5\'l. It was subsequently sold, as I uiu 
dentood, fur 10/. 
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prciBsed by dotted liiie% and founded on the following 
characters : — 


Analogies of the Scababjeiiijb and the CETONiiDiE. 


GRivi*ffl;i*iNA. M«ndibleii porrect, hor^. Bctilinjc. 

ScAKMAiNJK. Mandibiei meuibraiiaccouR. Cktonunas. 


ApiiomN.K. 

Trooin,#^ 

DvkAHTlNJ 


Maxillary prcKTctt inmbranacenus. Glawivrina. 

C Moudihitff acute i head abort, ob« 1 w_, 

I tuae, aiiioiia^^bocly very couvex. ] ww*o»-osTiiiM*. 




rMandibloa obtti«e; head and thj 
4 rax ol' the male armed wir 
C hurn-likc priiceaM'b. 


hMXUAI 


It will thus be seen/ that if the difference in their 
food, and the opposite construction of their tarsi, are 
not considered, these ten groups would, in the con- 
struction of their mouth, be almost exactly alike. Jt 
has 1)eeu stated, as an additional analogy l^'tween the 
TroghimmA the Mchhmthinte, that they both frequent, 
in preference, sandy soils : we must mW, however, attach 
too much importance to this alleged fact ; for we have 
not found that our common chafer is more abundant in 
such tracts, than in others ; and if the remark were 
general, Africa, the most sandy region in the g1ol)e, 
should therefore lie the metropolis of this race, — which 
it certainly is not. 

(213.) In further proof that the Megasomhifr are 
naturally allied to the Jtutil^a^ by the natifre of t^eir 
maxillK, and their sub-florrect mandibles, the o})inion 
of Latreille mny' lie quoted ;*for this celebrat'd ento- 
mologist has considered these relatiop^ as establishing 
an affinity between the two groups. This rcynafk is in 
complete unison with tUe disposition ive hllve here mode ; 
for, by removing the Dgnastina* into the circle of the 
Cetmiofl/e, and reducing Anoplognathus into a compo- 
nent part of the liutilintp, there is no intervening 
group to disturb tlie evident connection. 

(214.) Having so fully illustrated the analogies of 
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the five primary divisions of the Cetoniada, com* 
paring them wi^ the higher orders of insects^ and the 
more remote groups of the vertebrate 'circle^ we need 
not repeat the sain^ details in this place. If the 
above comparison between the CetaniaukB and the Soa^ 
rabmidiB is really naljtral, It follows that the latter 
possess precisely {he same analogies to all other gsoups, 
as do the former. * Hence it is only necessary, in this 
* place, to ^assemble tlie names of the different groups 
' which have been thus compared, that the eyR may at 
once embrace the whole. 

Analogies of the Typical Lamellicornns unth other 
** ^Groups. 

Sub'fam'ilies Sut>>fafnilleo TrIbM Orders Tribes 

of the of the of the of the of 

Cbtonuds. Sc'sraii.«iu«.. Coleoptera. Ptilota, Quadrupbim. 

CftoTilana, Scaraluritutt Lamelmcornes. Lkpiooptera. Quadrumana, 

Rutibwe. Gfolrupinar. PnEtiATOREii. Hkmiptbra. Fcrof. 

Mcgatombue. Dynatthug. Capiiicobneii. HvmtuovrEitK.Ungulaia. 
Melolontkiiup. Trvgbiar, Monilicormrs. Colroptera. Clfrei. 

Glajthyrinat, Ap^iKUnw, Malacodermeb. Nkuropteba. Ceta. 

It thus appears that the Cetomana pre-eminently re- 
present the most typical of the coleopterous tribes, the 
most perfect of the orders of winged insects, and the 
most highly organised of vertebrate animals: tUe 
Rutilino!, by their large jaws, find their representatives 
not only in the Geotrupin{P,'h\it in the voracious Ctctn- 
delitke, the predatoriali/emip/cro, and the beasts of prey: 
the gigantic l)gnasiin<B axul MegattomincB stand as pro- 
totypes of the great capricorn beetles, and the bulky 
ruminatibg quadrupeds. The most striking analogies 
are merely glanced at, that the philosophic entomologist 
may elaborate 'innumerable ot^rs which result ft-om 
this table. 

(21.5.) On the tlirec aberrant families of this tribe,— 
the LucanidtF, the BuprestidePy and the HydrophiUdge, 
— our notices must be brief : they are greatly inferior 
in point of numbers to the typical groups, and no 
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attempt has yet been sinade towards detennining their 
circular arrangement. The Lucanida, or stag beetles, 
evidently follow next in. the series, from which they 
are to be distinguished by several characters: the 
tarsi are invariably dve-joiiited, — ^ of that structure, 
developed in a greater & lessb degree, which belongs 
to the Cetoniada: the antenttii(; are s)f the lamelliform 
structure, but are more develoi>e& than in the two 
former families, — that is, in regard to their lengthy 
and thb acute angle which distinguishes the typical 
genera, of which the coiilfliOn stag beetle of Eurofie is a 
familiar example : the tarsi arc particularly lengthened 
in the types, but very short jiu the |berrant genera. 
The whole ajipear to be hcHlilvortsds or lignivorous 
— that is to say, feeding on vegetable substances either 
in a living or decayed state, th^veral genera may be 
safely included in tins family, h^Wever, which depart 
very considerably from most of these churaeUTs. Their 
large exserted jaws, and. general affinity to others of 
a more decided cliaracter, fully justify us in bringing 
them in here. The excessive dc4elopement of the 
jaw'N, indeed, constitute the most typical, or, at least, 
the n)Ost obvious, character of the LucaiiUiai ; and 
yet, in the aberrant groups, tbt‘Se organs are not very 
prominent. The greater part seem to be naturally ar- 
ranged in the following sub* families; — The Luranirue 
and the Laniprintinip arc obviously the two typical; 
while the geneia Histvr^ and probably that of 

Bifrrhvfty seem to lay the fqpndation of th? three ajier- 
rant sub- families: around each of these may be as- 
sembled several other inodefn genera of miigite ligni. 
vorous insects, now scattered as smajj families, in our 
systems, under different heads. However this may he, 
it is perfectly clear that, in the LuvanirSoey we have that 
point of junction between the typical pentomerous in* 
st'cts of this family, and those which, by tlieir frequently 
dilated tarsi, become analogous, and pass into the THra~ 
mera. The Lucaninee, also, are highly intc^resting in 
another point of view : they form^ beyond doubt, the 
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true passage between the lafnellieom and the caprioorn 
tribes, — an affinity, indeed, that has been more than 
once remarked by several writers, but which has nev^ 
yet been acted upon, that we are aware of, in any of the 
modern systems. The very change of food, of struc.. 
ture, and consequently ^ of hdbit, from those families 
which subsist on .living/ and those which delight* in 
dead trees, may all be traced within this circle; so tliat 
'in several pf the smaller groups we have the jaws of a 
LuvnnuSj with the antenna and the tarsi of a crpricorn 
beetle. There is a strong anj»'l.>gy l)etween th^ two ty- 
pical groups of this family, and those of the scarabs. 
In the vivid and highly beautiful colours of the Lam^ 
primina*y vtc ha'./» a 'mholical repres‘*ntotiou of the 
Cetoniad(¥^ while th*' !ark ami >iul)rc Litvanihte co»’ 
respond in the same \ lanner to the 
analogy, again, of tliis famil) to the Mvganon idee, '* 
Dgnastime^ and all tlie rasorial types, is loo obvious to 
be dwelt upon : and may, indeed, be gathered both from 
their coniinou name of stag Ijoetles, as representing the 
horned cjiiad apf.l>», '» well by their habit of licking 
up ♦‘‘eir foo<l, just an ox licks the grass. 

The ’/.new. Idrv, as .ve above consider them, 
coinjirise a group of insects of riiuch grea' Tdi versification 
of structure and liah’ts than either of the typiciiJ circles 
that we have just gone through. The genuine Lveauidoi 
constitute our two first families; and of these, the first 
contHins the most normal insects. I'he variety of sha|)e 
in thesi is ‘^ery considerable. From nearly the paral* 
lelopipcdal form of //MCfiWMff. Zferct/**, and Platyverust, it 
becomes almost hemispherical, as in Colophon; or cylin- 
drical, as ill yigidiu,s\ Stnodaulron, Figuhtft^ Cardanus, 
and particularly so in Chiron; which latter takes a form 
and fossorial a(7|)ea"ance which ^^ems to point in the 
direction of Scaritesy whilst Sinodendron as distinctly 
points towards the lioatriehida, I'he family terminates 
with the elongate, linear, and depressed Passalun and 
Panilhts, In size, the jAicanidcr, especially Lucanus 
itself, is very imposing ; this is most conspicuous in 
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•ome of the Indian in which they are some- 

times three inches long. The Pansalus trideng, also, 
from Java^ is two inches and a half ]png. The ma- 
jority, however, are of moderate* or even small dimen- 
sions. We have already said that the distinguishing 
feature of tlie group is the grc^t developement of their 
mandibles, which arc frequently angylated or toothed in 
a remarkable manner: in the present family, this occurs 
most conspicuously in Lucanus itself ; in vrj^ich genus* 
and ill JJorcuJtj if ihey do not curve downwards, they 
art^ horiSbntal ; but tliem most characteristic focm, or 
that xvhich is most prevalent, is i(f curve upwards. 
Wf’ also find their head frequently sculjjtured or tuher- 
culaleil in a peculiar manner; liat it^ns rarely that we 
ol)s«‘ive iS leaniie occurring in thi‘ thorax: in the m»*e 
Sii’Oifnitlroji^ however, it is particularly retuse. Very 
few of the presi . t family exhibit aanctallic or coloured 
cioth'ng, but we still observe it in Platffrcrui^, Their 
natural history is very unvaried : we have above re- 
corded their habits, w'hieh are possibly it cidental to Ixtlli 
the typical families. Pnamfua and in affinities are said 
*0 commit great devastation in sugar plantations in 
South America and the West Ind .'s. ^'J'he larva* are 
fcrnied, as far as they are accurately known, upon the 
aal lamelliforin type. [^W. K. Sh.J 
(‘il7 ) I'he second group are all more or less dis- 
tinguished for their metallic splemlour, which is most 
btilliant in Lmnprima ^self, and in Chumtguathm^ a 
superb insect both for size and colour, and fti which^the 
inandibhfs C' the tribe *Rt tain their greatest .levelope- 
ment ; they are, however, slander, and, as wyll as in 
Phoiifiotus^ curve downwards; they hav^, hc'rieath, a mo- 
derately long horn at their base. There is Jess diver- 
sity in the geographical distribution M the present 
family, than in the preceding. Thus, iMmprima and 
Uhyasonotuft are confined to the Australian group, 
where the former sometimes appear in excessive pro- 
fusion, and seems to replace there the occurrence of 
coniM. PhoUdotiu is South American, where it has a 

R 2 
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wider range than the equally Ainerican Chiasogmihug^ 
which appears to be restricted to the little island of Chiloe^ 
on the western ^coast of Northern Patagonia. In the 
former family, the majority of the genera have a wide 
diffhsion: although Colophm is exclusively African, and 
Sf/rifienus Australian : but the island of Java exhibits 
the largest forms throughout the Lucanida* : with this 
exception only, we observe in these insects the reverse of 
'Vhat WT have noticed in the other LamdlicorncHy — 
namely, that intertropical countries produce ct/mpara- 
tively the smallest species. E. Sli.] 

(218.) The T/isirrhifc, the third family of this 
group, are niorf\ exclusively saprophagous than the pre- 
ceding insects. 'TVliev iresent equally curious modifi- 
cations of general foMu, Thus, In JUsler, the typical 
structure is quadratcH and almost cubical : the elytra 
are always shorter than the alKloinen in Hololepta, and 
Fhyllotim is excessively flattened; whenia^*, probably, 
these insects live l)eneath the bark of trees : hut the 
most remarkable form in the family is that of Trypn* 
na*ug^ which is coihpletcly cyliiulrii al, and which as dis- 
tinctly, ]>erhaj)s, indicates a remote affinity again with 
the liofttrirhifUey and such genera of the Liwtmirltr as 
Sinoftfndron and Chiron, as OUliophiUnt does a proxi- 
mate one to the StaphylinidfP, through Mirropvplng ; if, 
however, the latter genua be not more correctly in its 
place in the present family, 'fheir gtuieric separation 
has been founded upon the mode of insertion of their 
antennie, conjunctively with the reflection of their tarsi^ 
and the channel receiving them ; and the form of the 
prosternvm ; and the most satisfactory specific diagnostics 
are deduced from the sculpture of their integument. 
Their geographical distribution is very wide : Trypantnuc 
is, however, llrizilian ; and AhrfPim European. Being still 
uncertain as to what exactly constitute the other families 
of the group of the Lucanidtr^ we shall leave them 
until analysis shall have satisfactorily ascertained the 
insects that fill up the temporary chasm. [W. E.Sh.] 
( 219 .) The BupresHda form the most aberrant family 
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of the LameUicormit0 and^ consequently, possess the 
fewest of the typical characters. Their external aspect 
is sufficient, at once, to prevent their being confounded 
with any other group: it is, inVact, so peculiar, that 
none but an entomologist would detect their affinity to 
the floral lieetles. The body ia remarkably long, and, 
gcnesally, very narrow behiifd^; while the head and 
thorax nre short, — the former ^in^ remarkably obtuse 
and broad. The tmi have, generally, %e distincf^ 
joints ;«biit, then, they are often so dilated, as to appear, 
at first s^ht, similar to**those of the CurrulioiiitifF and 
other letranierous genera : in sonnf of the African 
types of Buprt^atiit, there ajipqar to be^ftnly four tarsal 
joints ; the fifth, or claw joint, #bein^so small as to be 
nearly hid under tin* penultimate one. In truth, how- 
ever, the variations are so greaE in this single sub- 
family, that no stress can be laid in these characters, 
drawn from these parts only, for deHning t]^ whole. 
It may be a question whether the liapresttH or tlie 
Elttter are the pre-eminent type of this family ; for, 
altliough abundantly distinct, they %re yet most inti- 
mately united, 'rhe first, however, is by far the most 
numerous both in species and in forms ; and, as this 
is almost universally the case in groups pre-eminently 
typical, we are disposed to consider the sub-family 
Buprestincp, in this light. They are the most richly 
coloured, as a whole, of all the trilw. But, here, 
almost every indication of lainellicorn antenmc dis- 
appear : some large and hn^ species of ElUter, in(ljL‘ed, 
have these organs fan-sHapcd, or flubcllifurm ; but, in 
no case, are they angulated, Ss if broken, siiTjj^ar to the 
other lamellicorn families. These tvg> typical groups 
present as great a diversity, in their resfiecUve colours, 
as the Lucanin<e andsthe Lampriminrpf The BuprPi'- 
tin{p, with very few exceptions, are richly glossed with 
metallic shades of green and blue ; while the Elaterina 
are almost universally devoid of any bright colours. 
The peculiar powers of leaping, possessed by these 
ktter insects, when laid upon their backs, is without 
R 3 
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parallel, and is known to every tone : it is effected by 
means of a beautifully contrived spring placed between 
the mesothorax (Ind tl^ body ; — and the spines on the 
posterior angles of the thorax have, no doubt, some 
connection with this faculty. The larvsc of these two 
groups feed upon the loots or stems of trees, and the 
perfect insects on thc^ leaves and flowers of ]iiants. 
More than one species of FAaivr is liighly luminous, 
\ — the plioaphoric light being emitted from a small 
whitish oval spot placed on each side of th^^ thorax. 
Mr. Ourtis has given a very ifi'tercsting account of one 
of these species, which our mutual friend, Mr. Lees, 
brought home oJLive from the Bermuda Uiands. Some 
smaller groups a'* u. ‘Mte insects enter, also, within 
tills circle, but which we have no sjtace to particularise. 

(220,) The first,* or more typical, family of this 
group presents us vhth the remarkable feature of mo- 
dificationi of form coincident with a certain geogra- 
phical position ; but which we can scarcely attribute to 
climatic influence exclusively — occurring as they do, in 
the same lx*lt. But they must be considered in con- 
junction with local peculiarities and causes ; for East 
and West, Zenith and Nadir, are convertible in their 
application. Wc must not, however, be understood to 
give an absolute restriction to the range of these forms, 
for we sometimes find them crossing each other ; but 
they then constitute the exception, and not the rule. 
Thus, we have the obtuse, broad, flattened form of New 
HoVand instanced in Con%mat^ha ; the convex gibbous 
form, narrowing liehind, of India, found in Siernovfra 
CArv.ytVy«r— the African {lairy the attenuated 

Indian form of /Ain/ftochroa ; and the broadly dilated 
Silpha-likc') shape of Madagascar Buprestidae, 1'hese 
beautiful insects occur all over the known world, and 
are eagerly sought by collectors, os elegant decorations 
to their cabinets. They abound, particularly, in the 
hottest climates ; and arc excessively active during the 
heat of the season in which they occur, taking wing 
promptly, and flying with great velocity and vigour. 
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It Ib a singular circuq^tance^ that^ although the afBnity 
of the perfect insects of the present family is remark- 
ably close to the next — the Elateridee^ — y^i their larvie 
are so difTerent, that a system* founded upon these^ 
would widely separate them : the larvee of the formcri 
as far as they are known^ are^apods» with greatly en- 
largfid heads, and a tapering body ; whereas the FMers 
present two types, — both, ho^'ever, possessing legs ; 
— the one is long, slender, and completely ^cylindrical^ 
exhibited in the wire worm, which is so excessively* 
injuriouf to farming cr<T]r«; and the next is the flattened 
form of the larva of Lepidotua, Aithoi.gh these in- 
jects arc not usually metallic, ^et instances occur, as in 
Ludinn fulffcnn from Chinn, ai^i in aflr native Scluto-^ 
aomiifi ccticuK and Ctenireru^ prvtitnconiM : they are, 
howc\er, in compensation, freqijently decorated with 
brilliant tints, particuhirly of a hriglit sanguineous hue, 
as we find it iu the EhUer mwfljinetifc and Pomona : ; 
and tills is often contrastcHl witli an intense black, us in 
the genus Cardiophorus^ and the remarkable Biazilian 
Tomeccphalas, The distinguishing feature of the Ela^ 
teridfe is, as we have befoie noticed, tlieir pov\er of 
Icainng, but by a totally diflorent apparatus to the legs: 
but some, standing upon the confines of the family, as 
Pterotaraym and Lifotowuae, are divehted of this faculty ; 
as is also the extremely remarkable Chclouariuw , — if, 
indeed, it belongs to this group. Serrated anteiimr are 
a characteristic ; but these are frequently flabellaU'd, as 
in TfUralohnit, or licautifully bipcctinated^ as in CuUi^ 
rhipift. The usual foftn m these insects is regularly 
ellipsoidal ; in some, however, the thorax forms a 
capouch over the head, thus pointing towarcR A^ohium 
and Apate; and it is in the latter *group we expect 
that Melaaut ought q;iost properly to placed, pre- 
senting, as it does, such strong affinities to Ptilinus, 
Generic separation has l^een effected amongst them by the 
lobated structure of the tarsi and the deniiculations of 
their claws, considered in conjunction with the form of 
the posterior coxae, their antennie, and clypeus. The 
B 4 
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Other families of this circle we cj;n scarcely, at present^ 
determine. [W. E. Sh.] 

(Siil.) The fifth and last family of the Lamelli^ 
comen are the aquatic^ beetles, forming Latreille’s J/j/^ 
drophylii , — a name we retain, merely giving it the family 
termination of idtv. It jis more than probable, also, that 
Sphm^idhm likewise enUrs in this part of the ci»-cle : 
the very name of th:* Wst known type, iS'. Scarnhrt<ndrjs^ 
jibows its resemblance to the typical families ; while the 
little insects forming the genera Elophorwt, arnb two or 
thn^e of similar value, show mutual connection of 
the semi-rapacioui, and therefore typical, niff/rophylidtp, 
to the other lapiellicorn families, and to the predatorial 
tribe which sucdinls thjy These water scarah^, never- 
theless, are very Wiv in lOniber, althougli of a large 
size ; they swim WMt^> lacility, but not with swiftness. 
One of these is a cqmmon inhabitant of the ponds and 
fresh waters of Britain ; and others, differing nothing in 
structure, occur within the tropics : the antenna* are 
clavate, and thus exhibit a good dt*al of t!ie lamellicorn 
type; while in otU*r respects they show a close relation- 
^ip fo the true Ihftitn'idfv. 

As in all other groups, we also find hire, in 
the more typical representatives, a combining cbaracUT, 
which exhibits itself in the great elongation of the 
palpi, w'bich, notwithstanding the differences in the 
habits of the insects themselves,— and these are great, — 
unite them permanently together. ^Ve find here aquatic, 
sub-aquatic, vMil terrestrial forms, each displaying those 
definite modifications which^ resf4lt from their appropri- 
ation to n distinctive peculiarly. Thus, we have the na- 
tatorial foTm displayed in liydrophilufi pireus, peculiarly 
suited for progres'sion through so dense a medium ; and 
tbeproof of 'wliiqh we shall find in i(|i universal occurrence 
among the true water beetles, as we observe its analogy 
in the form of fishes, and man’s imitation of these in the 
shapes of his ships and boats. The larva of the type 
of this genus is remarkable for being carnivorous^ 
whereas the imago is herbivorous ; and the latter, unlike 
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the true water inaectB,^ and which circumstance seems 
to remove it from- that fproup, — besides its other pecu- 
liarities, swims by moving the posterior^legs alternately, 
and not simultaneously. We flncMn this grou}>, again, a 
slight metallic tinge in the colouring, as in many species 
of and in the iharax of^ Etophorun, Their ha- 

bits are exceedingly obscure ; nothing is know*n of them 
beyond thei'- habitat, although are found exten- 
sively in this country. Splupriduim evinc(^ its rela» 
tionship to this group, by the under siile or the body * 
rescinbliihr the Ehphnri* «nd its antenrne, antiTior tarsi, 
and palpi approaching it to Hpdvof^UuH ; whilst its 
habit of frecpiciiting dung, and its circular form, give 
it a strong resenihlance to {i§'drnpm9, in the circle 
of the Smraha'Ulfv. 'J'be group likewise embraces 
a multitude of small genera, such^is Spt^rcheus^ Ovhthe^ 
biuHy Ilydrvntty itc., tlie habits of Mtbieb arc, evidently, 
greatly uniform ; and we may further observe, that the 
intertropical species of all these genera are, ajiparently, 
alw^ays less than their more northern congeners, and in 
some, especially the aquatic genera, s they are very nu- 
merous. It is not improbable that Jfpttrovrrufiy Par^ 
uitff and Elm is may be aberrant consfituents of this , 
group, [W.E. ISh.] 


CIlAIh VII. 
coLEOPTKRA, Continued, 

PKEIfATOnCS. 

(22d.) 1*HK most rapacious of all b^tks are com- 
prisc'd in the tribe of Prcdatorcs, which, in the fore- 
going arrangement, we place as the sub-typical, or car- 
nivorous, group of the Coleoptera , — a rank and station 
which is established by the analogy subsij|ting between 
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them and the rapacious tribes of quadrupeds and birds. 
As among the LamvAlicorneH there are none of a car* 
niTorous nature, so in the tribe before us there are none 
which do not either wtiolly, or in part^ live upon animal 
substances, whether in a living or a decayed state, This^ 
therefore, is their primary distinction, — difficult, indeed, 
to be trHced in aberi^nt groups, from the grcat'vari- 
Ation of their structure, but decidedly marked in the 
threat inajoirity, whether we regard their natural economy, 
* or thoir peculiar organisation. 

That this is a nat^^ral group, will tfc further 
apparent by the 'arrangement of MacLeay : this acute 
entomologist, looking to the formation of their larve 
alone, designates^ tlie lera Carahmt and Dytisvas as 
examples of his chilo]? / liform type ; so that, without 
founding our arrangemi. tit upon isolated principles, ap- 
plicable only to the* ail mi lose animals, we yet sec that, 
in this instance, it is in perfect conformity with his 
general views. 

(2^5.) Ill order to give intelligible characters of this 
or any other natufUl group, it is nceessury to look chiefly 
at the typical examples, wlure the pre-eminent charac- 
ters are most developed. 'Fliis remark is particularly 
applicable to the group In^fore us, which, although pal- 
pable in three of its minor <li visions, has not bet*n suf- 
flcieiitly studied in regard to the two others. Confining 
our attention, therefore, to the typical predacious beetles 
represented by the Cinuddidte and the Carahidet, they 
may lie known at once by the length of their legs, and 
the perfect dovclopeinent o'f tWbir tarsi, both of which 
arc formed for running iqfbn the ground ; they are, in 
fact, eminently cursorial : the mouth is armed with 
strong jaws, and the antenna; are linear or setaceous. 
On looking to tlic al)errant groups, however, nearly all 
these external characteristics disappear. The Dyfhcida 
or water beetles, have a large depressed body, and short 
thick feet, — the hinder pair being somewhat oar-sbaped, 
and calculated for swimming; in their set£u||^U8 antenns. 
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diey still resemble the^ypical forms ; and although they 
inhabit a different element, they are equally rapacious,-— 
subsisting only upon smaller water insects. This family, 
composing the aquatic division of the tribe, constitutes 
the true point of junction between the predacious and 
the lamellicorn beetles, — afl^ity which entirely con* 
tradieu the supposition that the liyinHiephagtt MacL. 
is one of the normal,** or, mort properly, typical 
groups. *rhe very few genera of the hens 

occasions an interruption in the series, which leaves* 
much uifcertainty as to site precise point of jiyictioii 
between them and the SUphitke : nevlTtheless, as some 
authors insist upon an affinity^ between ithese latter in* 
sects, and such genera as Lriofkut Catoptt, 

and Chokvu^y we have no great hesitation in adopting 
their views, and placing the Xevrufdiaifa Latr. as part of 
tile most alierrant family of the prevnt trilio, under the 
more appropriau^ name of Silpfnd/p, Juilging from 
analogy, however, we have an impression that Vimelia 
is the true type of this family : its analogy to the 
Chryiomclid/et in its thick and glolfl>se body, is quite 
obvious ; w'hile its affinity, on one si<le to Blapit, and 
on the other to Silpha, are further inducements to our, 
belief that this is their true station. All these insects, 
in fact, are in some degree carnivorous, although their 
animal food is only derived from dead or deeomiiosed 
substances ; they are the only Predatorea which, in any 
degree, derive nourishment from vegetable substances. 
How far the Euyidie Macl^., and such gc^iera as f>o- 
iylus\ really enter iiito^tliis assemblage, or are merely 


* Lalreillc coniiileml the ParntdtF so nllicfl Xja^iyrinux^ that he nncp 
includL>d thfin in Uic same fHmil) \ and, as both are inorr ot* li’is 
equal ir, they would seem to oH'er, with the above, adJilioii.il liiikt in 
the chain. t s 

f '* It IS perhaps by the FrotyH that the opixniite fwints of the rirricof 
Coffoph'ra meet ."— Jae p 4U. And asain, the kame author ob- 
servei., ** As In the Krotyit iicing tetcamcrous, it is a circumstance to which 
little imiiortaiicc ought to lie attached, since the five anirutatuiris of the 
tarsi arc risible in sever.il ii|»edes ; and other insei'ts, which aro close to 
the gciius, suchji^llr. Kirby’s Spkenitcus, arc helcroincruus. 
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its representatives in the circle qf the Monilicornmj are 
questions of minor importance, which analysis can alone 
determine ; the^ latter supposition, however, appears to 
us the most probable.' Leaving tliese, we concur in the 
opinion of others as to the affinity of Silpha with the 
Siaphi/linffla* (lir/ir help fra La\r.), which we accordingly 
place as the last fjimily of the predatoriul tribe. '^That 
this is 'ts true sitUMtioh in nature, is manifested by the 
j;li>ae reseiiihlance of some of these genera, as Stenug, 
‘ ^c., to the Cicindelid^e^ The circle of the Pvtiaiorus^ 
under this view, no less thaththat of Muclieliy, would 
be thus closed ; 'and tlie relations of tlie whole to the 
primary divisions of the dolroptera may he thus 
stated : — 


Amhfjieif of the '^Prkdatores to the Tribeji of 

{loiiKOPlKUA. 


I'nmilicd of tlie 

Analogtrs. 

Trihrs of tho 
(\)Uo}tUta. 

CirlNOF.MD.K 

f Prijjcmineiitly typu'al in their 7 

1 own »;roup«. 3 

Lamfluicurnkh. 

('akaiiiim:. 

r Siil)-r>puMl,ciiniorial ; legH highly > 

" 3 

ParnaroanH. 

D^timcida:. 

( I.ritiiihort, and greatly eomprcHs- > 
i Id. 3 

MAUACODERMEa. 


C Umly often giuboac ; tani very ) 

{ variukile, 3 

Momlicorneh. 

arAniYLiMiKK. 

Jawa exserted ; head large. 

Capricurneh, 


(^22f).) Bet ween groups which stand at the licad of their 
resp'ective circles, there caiV be* hut faint analogies of 
actual structure ; but their«>very typical pre-eminence ia 
in itself A point of strong analogy — as in the present 
instance. Every' one is aivare, again, that the Ciemde- 
lida are the mq^t cruel tyrants of^c predaceous beetles, 
and are much higher organised than the Caralnda; since 
they not only run with greater agility, but add to their 
speed by short flights. On tlie other hand, we have 
seen that the lamellicorn insects are the mpst typical of 
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the whole order, correipondlng to the Inscuitores among 
birds, and to the quadrumatious Mammalia, by their 
power of grasping. It is a remarkable circumstance, 
that in such a vast assemblage animals as the Co/co- 
ptera there i.s no primary group, which is aquatic, such 
as the natatorial order amting birds, and the Cette an:ong 
quadrupeds. Hence it is that,*at firsFsight, there seems 
no sort of relationship i)etw'een the soft- winged tribe of 
Mnlamltmteft, and the aquatic Dytmthe : riovertheic8s7« 
we hav# no doubt that tjiis is a true analogy ; for these 
are the only groups whercHhe legs in the great migority 
are decideiliy roinpreNsed, .ind we might als^^ say the 
least developed for either riinnvpgor grq^ifting. 1'he un- 
certainty, already hinted at, af>*to true type of the 
Sifphiiltr, leaves us in much doubt as to their direct 
analogy to the Mouilirarucjt. lliH if, as we suspect, 
the Pimdida* fill this aituation, tbe^ififficulty of detecting 
their analogy is not very great ; for every enunnologist 
must confess that they are the CImpsomrUr, as it were, 
of the Predatorea, — liaving monilifonn aiitenmc; short, 
thick, and round bodies ; and tarsi not^ much unlike each 
other. Lastly, the Staphylinidte, dissynilar in every 
respect to the capiicorn Ijeetles, nevertheless possess ihat^ 
great protrusion of the jaws, which kdong to all such 
types as represent the ruminating animals, and their re- 
presentatives (like the toucans and hornbillK) among 
birds. So far, therefore, we have proved this disposi- 
tion of the preilatorial beetles, which diHers but slightly 
from that of MacLeay, strictly natunil, not only 
from the aflinities which connect each of their families, 
but by bringing this series to a test which Jlias never 
yet bwn attempted. , 

The above comparison, however, is made be- 
tween groups widely dissiniilar both in nink and affinity : 
we shall, therefore, compare the predaceous trilar with 
that to which it is immediately connected ; where, the 
relations being nearer, the analogies, of course, will be 
stronger. 
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Analogies of , the Phedatobes to the Families of 
LAmellicornrb. 


Famllio* of the 
Predatores. 

ClCINUKLIDA. 


JnalogiLi. 


Pamiliea of the 
LametUcomes. 


Pro emineiil^y typical in their'i < 

owp ciWlmi; colnun brilliant ; VCetonudjk. 
fly by day only. j 


Caeabiiijk. * 
DVTlMCinAi. 
S1LPIIII1.K. 
STAPlIVLINIIliK. 


C Siib.typiral ; fly chiefly by night ; 
\ cntoun dark. 

Aquatic. ^ ‘ 

f MdhI iiborraiit fynm their own 
I type* ; tarai variable. 

‘'J(aw* t‘oiiiiderably projecting. 


( ScARABAIDf. 

J 0 
llYDtf.PIfVUnS 

j niiPBKRTinai. 

LlU'AMOyK. 


The rank of the Cufooiado'^ as the most typical of 
all the lamellicorik families, here receives additional 
confirmation ; since tliese lieautiful insects, in which 
white spots and lines upon a green ground are so very 
prevalent, fall in, as it were, exactly opposite the 
splenditl CinndeliKiv, wliose colours and markings arc 
80 remarkably similar. Two of the most common in- 
^-Cts ill *Jlhis. 4 ouhtryi. the CeUmia twrn*'- nnd th** 
Cicindeh rawppstris, will bring this analogy home to 
the conviction of the most ordinary observer. It is no 
less remarkable, that nearly all the insects of these 
groups fly only during the day, and delight to bask in 
the sun. The greater part, however, Iwth of the 
Carahid/p ai;d the Scnrnb(vid(P, are nocturnal insects, 
and' still more resemble each dwher by their black and 
sombre colours. Such, at'Heast, are the majority ; for 
some few' In each partake of the metallic green reflec- 
tions of the chief types ; but these are among those 
exceptions, and not the general character. The most 
satisfactory analogy, perhat>s, in the table, is that which 
shows that the predaceous Dytisvidtp, although intimately 
connected to the HgdrophUidfp, are also their repre- 
sentatives. The connection of Hgdrophilus, which, in 
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fact, is a true laineUic<yn insect, to the Scarahtpida, by 
means of Sptuvridium in one group, and Aphodius in 
the other, is, in our estimation at leas^ indisputable ; 
although we are not prepared ft) offer any opinion, 
worth recording, how these aquatic lainellicorn insects 
are connected to the BupreMid{P. Our present busi- 
ness, however, is with analogic^, not affinities. If our 
main groups are naturally located, wc may loaTe their 
contents for future analysis. Passing, there^re, to the* 
Silphid/% we should have been at some^ loss to have 
detected Aieir analogy th^he Buprttididfp, but fo| that 
extraordinary insect, the Hclnta Vigonfii of Ma'!Leay *, 
— a type which presents such a singular tleviation from 
the rest of its congeners, that •it wcjLild be jH^rfectly 
anomalous, but for the direct relation of analogy it is 
now seen to possess with those ig-ects it so strongly 
resembles. I'hc analogies of the !fi/aphgiinida} to the 
Lui'anidtp are shown in the same characters of exserted 
jaws, which shows that both are prototypes of the 
capricorn trib(\ It is also well worth observing, that 
the gigantic Prionidn*^ among the Ihtter, have their 
wing-cases very thin, and sometimes abbreviated, so 
that it is not improbable they represent the Malaeo- » 
dermex in their own circle. 

(i228.) After these expositions, it might be tedious 
to test the analogies of this triln?, by bringing its con- 
tents into comparison with others of the annuli sc circle : 
those we have now reviewed, appear quite sufficient to 
establish the existence of mutual relationships ; bu( a 
few incidental referencei^to flie general principles upon 
which all insects seem to hft constructed, will not be 
misplaced. The Colpopiera, as a whole, are^thc inoiii 
imperfect flyers of all the Ptilota ; and, tl^^^refore, it 
might naturally be expected that inanyiwould be ap- 
terous,— that is, unprovided with the pair of real wings 
usually concealed beneath the elytra ; and these, tliere- 


• AnnulMA Javanics, pi. 1. fig. a. 
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fore^ would be the most aberr^^t of their congenera. 
Now, on koking to the most abenant groups in the 
circles of the Rredatoreg and the LamelHcomeji, we dud 
in one the Pimelida *dxid in the other the Buprestidai ; 
and in both these, the real organs of flight are very 
often either totally absent, 6r very slightly developed. 
A large proportiwi of jhb PimcHdat are apteious, having 
no wings beneath'their elytra ; while these organs in 
,^the Bupra^itidtp are so short, that they require not to 
be folded when the insect is at rest, being not longer 
than /he elytra. It is singpiar, also, that tiffs absence 
of wings takes place also among many of the Troyida ; 
which, as beifig the ino^t aberrant group of the Scara^ 
bevid/tj correspotVls to t(ie Pimelidff and t))c Bupr^Hidtp. 
Many apterous insectsoccur ndeed,botb in the fam iliesof 
the CAmuddid{F and ; and these, without doubt, 

will hereafter proto to l)e naturally located in similar 
positions in their own circles. Nevertheless, this cha- 
racUT is obviously only of secondary consequence ; and 
is here adverted to more for the purpose of showing its 
indication of extreme ahcTrant groups, than of laying 
on it a primary stress. Many of the African Pimvitdtr, 
again, jmt on, as it were, the very aspect of the Tro- 
gid<e ; so that an inexperienced observer might readily 
suppose they were of the same genus. Looking to the 
jMmellioorneitf which repres(*nt the Lepidoptvra^ we see 
they are the most perfect flyers of all the Coleuptem : 
hence the apterous species are remarkably few ; while 
in .the Pnmtorvs, equally conspicuous for their run- 
ning, the true wings are often wanting, as their absence 
is amply^ made up by tlie cursorial structure of thdr 
feet. , 

(229.) tWe may conclude this sketch of the natural 
arrangement o<' the predatorial groups with the follow- 
ing table, wherein the analogies, although remote, are 
still in unison with the last. 





JaalegUi tf tk^ PmEDAXoa«|6 and tk^ Orders qf iht 
I*XILOTA. • * 


Funiliefl of the 
PrediUorti, 

« • ^ 

Cri^obliua. 

CiRWIDA 
1>VT1IU ID# 
SiLPillOB 
Staphs UNtot. 


Onlenofthe 

PtUota, 




doptbra 


f TvplrM of thoir owh* drde# , 
t loun hrif ht , fljr in tne •lAi 

C Aquttir eiAier in their Ibtvb or 
I flat# 

f Thp most abefTAiit and ii 
[ even 


Jnbvboptj^rju 

impcrflivt J colpuptbba. 


Jawa more or Iom eBfltrtod 


IlYMRVOPTBIIA. 


That celerity ot motion, i^hich s firoducod by jfft/tftff, 
18 certainly more developed ainoni^the Cuwdelui{e than 
in any tribe oi coleopterous inhecu ; and as the 
fitera are the tnobt perfect ifyers of all the IHihtu; both 
these facts not only render these p;roilps analogous, hut 
tend to corroborate our theory, that perfection of flight 
18 one, if not the very first, character oV the annulose^ 
circle, just as it is of birds in tliat of the rerU*brata, 
On the other hand, there is an important difference to 
be remarked, if ive look, not to the ( mndHxdiP only, but 
to the whole order in general ; for then it is obvious that 
the Voleoptcm^ with regard to motion, are the most im- 
perfect flyers of the svhole of the Ptihfa, although they 
are the swiftest runners -a- orVather, are more terrestrial 
ui their habits tlian all other Winged insects. Thest arc 
tlie chief points in the above table which it^ms ne- 
cessary to touch upon ; and these remirkablp analogies 
will be still further confirmed by placing^ the Ptthta in 
componson with the orders of birds. 
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Analogies of the Coleoptera to the Pebcuiko Birds. 


Orders of the 
Ptilota. 


Analogiet, 


Ordenor 
Perckmg Bir4», 


I. T ^ tti . 


S. Sub-tifpfeat. 
Sub-typical and rasoriat. 


f. jThc must iicrfcct walkers, and 

NKuaupTiiaA. l^iiu iiUMt aquatic tii their habits. NaxAToaEs. 


Every ornithologist is perfectly aware that the sand- 
pipers, curlews, plovhrs, Ike,, all being types of the gral- 
latorial order, are the swiftest runners among birds 
just as we find the hares and mice to be among quadru- 
peds : thus do they represimt the coleopterous order of 
insects^ the ty[>es of which are the Cicindelid<e and the 
Cfirabidte. Ati equally strong analogy, although not 
brought out in the above exposition, can be traced be- 
tween tlie iainellicorti insects and the iiiscssorial birds, 
ill both of which the power, not of running, but of 
grasping j is at its luaxiinum. Take a Carahue in the 
hand, and so soon as it feels itself at liberty, it runs 
away; but mi chafer (^MMontha), although released, 
will absolutely cling to the fin}>er5 of its captor; such is 
tlic power of instinct. The philosophic reader will not 
fail to perceive, in all these analogous comparisons, addi- 
tional evidence in support of our views, that, however 
the ColeoptcrOf may be regarded as favourites among 
entomologists, they are, without exception, the most 
imperfect of all the Ptiloia ; and that, instead of being 

* The hair.flying half-running nrogms of Che whole fitmlly of aand- 
plimr* IS a precise cniinter|iart or the progress made by the uciade/iddr, 
when hunting for their pycy. 
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placed the finit in a i^tural systein^ they really should 
oome in as the last. 

(250.) We will now make a rapid ^survey of these 
families^ and give a succinct vil'w of their contents. 
The three first are distinguished from all other coleo- 
pteroiM insects by their jibssessmg six articulated palpi, 
— tim> labial, and four maxillai^^ the external lobeof the 
maxilla being here converted into a fialpus. The Cicin^ 
delid^ will first occupy us. V^'e have alrcasly given if, 
very general idea of a ^>ecu]iarity in thair habits ; we 
may, howtver, further reiimrk, that many of the typpical 
forms are not ground insects, but occur on plants, 
doubtlessly in search of prey. ^I'lie distinguishing cha- 
racter that separates them i^ronisihe lifge family of the 
Carnhid/Ty is one not readily detected without the micro- 
scopic ins])ection of the mouth, aset consists in the claw 
of the maxilla being articulated, uu(# not anchylosed, as 
in the latter ; but in the Ctenoatowa this is not the case, 
—thus showing that rules are not absolute. There is, 
however, a general facies, which, when these insects are 
once known in their normal types, will readily guide a 
speedily acquired tact easily to distinguish them. They 
are generally (»f a slender, agile form, with long Jegs,^ 
and very iirominent eyes. Larvte of the typical (Hnn- 
deia, only, we believe, are yet known ; but should the 
habits of these be confirmed, it would help to giv(> a 
determinate character to the group. 'Fhus, the larva of 
CirAndeln rampvstris forms a hurrowr, within wliich it 
lurks on the watch for any lyiw'ary insect tliat may in- 
cautiously come within flie grasp of its capacious and 
prompt jaws. It is so formed, that it easily supports 
itself at the top of its cylindrical and vertical ctdJ ; for 
it has a couple of hooks upon a swollen segment, to. 
wards the apex of its ^dy, wdierehy it is suspeinicd ; 
whilst its largely dilateil prothorax coinpleUdy fills the 
orifice of its dcii ; and its formidable jaw s btdng lient 
down, and concealed beneath, are thrown suddenly up 
when its unliappy prey is within itsreach, and which, 
like the tiger, it rarely misses. It then retires with it 

B 2 
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into the recesses of its cave, aivi devours it at leisure. 
Although it possesses long legs, it rarely uses these for 
the purposes of, traiisoortation ; and, we believe, Jiever, 
unless iiiconvcnieiicea in its abode ; whereas the larvic 
of the Caruhida; roam about in search of their food, with 
the exception, only, o& a vefy few genera, which also 
form burrows, ak hough* they occupy them only as re* 
treats, and not as (fomiciles. The series of insects con- 
tained in the family of the CicindvlUkp are evidently very 
numerous, and of course exhibit very great vai^ties of 
form,, which has led to thjir being subdivided into 
smaller families or sub-families, named in allusion to 
the preemineni genus, around which some few others are 
collocated; but we heie regard them as a body, and 
cannot, in the small spe • we are enabled to devote to 
them, go into these* m'nutc particulars. The majority are 
not large insects, uuhough some few are very conspicti- 
oiis, and comparatively large ; but not so wdien placed 
parallel to the C(trahU!a\ Many are apterous ; wliich is 
the case with Mnnfiromy — a second species of which has 
been recently descrilK*<lby Mr. Waterhouse ; and7V«///<7/i7e, 
which is so rare, that v;e Ih’Uovc alialf a dozen specimens 
r.re not known in kairope. Both of these arc* from South 
Africa. Dromira is also another apterous African genus. 
The Brazilian Ctvnofitomcv are remarkable for assuming 
the girdleil figure of hymcnopteroiis insects, — w-heiicc 
some of them deri\<* their specific names ; and CoUiurvs 
is flistinguisheil for its elongated and slender form. 
Thvratrs has a very large labrum, and occasionally 
spilled elytra. 'I'he large (^mwA^appears to be the North 
.\mericiin representative of the South MncmMuutironiy 
which insects are the largest in their family. Upon the 
habits of M. Lacorilairc, who observed 

them in (’ayer.ne, til us speaks They are frequently 
oliserved running on sandy spots in woods; they rarely 
make use of their wings." Of the M, Chalyfn^a he 
says, “ Upon endeavouring to catch them, they retreat 
beneath dry dung, into the large deep holes made by the 
Ptmna i and (bpnVex.and they try to defend the entrance 
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wrhen attacked ; but Riding this useless^ they retire to 
the bottom of their luding place ; and the only means to 
extract them then is to introduce a lopg straw, whicli 
they seize with their powerful ^mandibles, and allow 
themselves to be dragged out without quitting hold. 
They are all usually beaiftifull^ decorated with metallic 
spleiRlour, and arc certainly tnej?aye«tof the predatory 
Cohoptera, To give an idea of numbers, CivAntiela 
alone is recorded to contain more than two hiimlred anfl^ 
fifiy s|]%cies. ^ • 

Our second family consists ^of the Cai;fibid<p^ 
which will admit of subilivision into live very natural 
sub^famihes, thus to be di^tinguis|}^l : 1. The 

Brachhiiuify named from the typicaljgenns Jimvhiun*, 
The distinguishing characteristic of these insects consists 
ill the uhridgeinent of their elytra, •ivhich do not entirely 
cover the abdomen bcdiind. 'i hey also, in common 
with the two next suli-fainilies, have a deep notch 
within the anterior tibia*. Both in form, and the 
general fragility of their stnicture, they greatly resemble 
the alierrant genera of the preceding family ; and are, 
like them, frequently found upon plants where LchtUy 
Dromi-tittf (hhmvthuj and Jh’mvtrius constantly oceuv^' 
Some are so reinarkuhle for an elongation of the neck, — 
namely, Cusmnia^ — that Linmrus associated them with 
the genus Atteiahmt^ in the vicinity of the CiirrttHos, 
"J'here cannot W’ell lx* a greamr contrast than that pre- 
sented by TritpmoiUjrtyfa and J,ebia, — the one very 
elongate and sleiKler, Uio pther broad and depregsecl. 
But the most extraordinary form throughout the circle 
is certainly that of Mormolyee^ tlie true jiogition of 
wliich is doubtlessly in the vicinity of Agra. It is a 
Javanese insect, and is distinguished for it^excesiiively 
flattened form ; it has an elongate neeJe ; lengthy an- 
tennm and elytra, which, although truncated at their 
apex, have their sides dilated into a thin leaf, and ex- 
tending beyond tliis apex ; and the legs very slender. 
It is said to live upon trees. In elegance, perhaps, 
all are exceeded by the beautiful JJrypta of the Old 
6 3 
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World, OT Agra of the New# World. BracMnun 
possesses the peculiar, property of crepitating when 
irritated or captured, and the noise is acccmipanied 
with a hluish smoke ; these insects have thence obtained 
the name of lK)mbardicr beetles/ The Indian Catanco^ 
pm is reputed to have the same means of defence. 
These insects aro les^ absolutely predatory in 'Hheir 
disposition than the other sub-families of the CarabitUr; 
^bnd many A)f thorn are gregarious, — associating in large 
troops lieneath stones, or under the bark of treetf. They 
are universally distributed, aicd appear more numerous 
than the Civirulvlida*. 'I'he second sub-family are the 
SraritirtfP ; tlipse are essentially fossorial insects. 
They are elongat<^ and depressed « and the abdomen is 
affixed to the thorax h means of a short peduncle, 
whereby the latter ac»i,uhts a degret^ of motion which 
greatly faoilitaUvs ity burrowing habits ; their niitonnie 
are short and moniliform ; and the legs also are short, 
— the anterior tibia; being dilated into a broad, pabnuted, 
externally denticulated burroAving implement. It is a 
small grou]», very widely distributed ; few genera of 
tliese consisting of nearly solitary species being peculiar 
any country, — for instance, Aranfhosre/ift to the 
Cape, Srnpteruit and Oxygmthva to India, OxyafomUs 
and Camptodontm to the Brazils, Cnrruum to New 
Holland, and Panimnvhm to North America ; — species 
of the latter frequently come over in raw turpentine. 

The third sub-family is the norpniina-y 
the ilistinctive characters of which consist primarily in 
the enlargc*ment of the four anterior tarsi of the males ; 
they have moderately long antenme ; and, in common 
with the preceding, possess a deep notch in the inside of 
the anterior tibiif. They are generally robust insects, 
and perhaps, with the CnraMn/p, .:re the most voracious 
of the entire circle. But we have the extraordinary 
apparition of vegetable feeders in the midst of them. 
Thus, Znhrm is saifl to feed exclusively upon com ; and 
many of the Amarre, upon the tender shoots of grass 
and plants, as also upon their roots. This is a very 
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extensive sub-family^ staining many genera^ and dis<r 
tributed throughout the known world. They have been 
broken up into named sectioKia ; and ,the genera are 
tonstructed u|>on peculiarities in the form and structure 
of the palpi and mentum^ conjointly with the external 
shape. The most voraciAus ai;p probably Brottcus and 
its aMies, and the type Ilarpalhft: and the most conspi- 
cuous forms are doubtlessly ifypePion Schrwteri and 
Cutndnmm, both New Holland genera^ and^ the giante 
of the tribe. , 

The fourth suhsfamily consists of the normal 
Carabin/Ty and from which^ if CychrtA and its amnities 
may be associated with them, we certaiiil^«catLi)ot agree to 
separate Eiapfirus and its aliiett. fl'he p^minent character 
of this fine sub-family is to want the notch in the anterior 
tibiie. I'hey are also, viewing i^hem in their types 
chiefiy, more bulky insects than any in the family, and 
also more convex ; and amongst tRem are certainly some 
of the most elegant. None of the whole of this circle 
can compare with Enteernn in sise> or with Pamborua 
and Teffiua in form and size combiiieA ; w^hereas Cara» 
btM presents us with many brilliantly metallic insects— 
for instance, the Regalia, aplendena, ami ruti/anjj^ 
Cychrua, and its affinities, are evidently considerably 
more aberrant from the whole of this group, tlian any 
other form ; in its apterous condition, connate elytra, 
securiform terminal joint of the palpi, and in the ex- 
ternal lobe of the maxilla being not palpiform, it seems 
to point directly towards die Ileteromerh, To^this 
anomalous group belonff SpHearoderua and Seaphiuotua, 
both American genera. Elltphrm, and its sub-aquatic 
cognates, appear to depart widely, also, fromTdie nonnal 
features of the sub-family : in the prominency of their 
eyes, and active ferocity, they evidently^ave an affinity 
to the CicindelUUe, with which Linnsus associated them ; 
and it is through them, from the affinity of habits, that 
we most conveniently pass into the fifth sub-farnily, the 
Bembediinta, — the whole of which, as their characterisdc 
•igoature, have subulated maxillary palpi. As the pre« 
s 4 
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ceding sub-family were the giau(8 of the Caralrida, so 
are these the dwarfs^ for amongst them we have some 
of the smallest Carabitleous insects. They all frequent 
humid situations ; and many, when captured, exhale 
ofiensive odours : they are exceedingly active, as their 
names frequently indicate, >—fer instance, Tacf^ys, Ocys^ 
Tavhypuif, which }iave aK reference to this peculiarity ; 
and from this, ir combination with their habitat, 
tliey might^not inaptly l)e styled coleopterous Wills o' tlie 
' wisp, ily means of the litde gibbous genus Om'*p/*ron, 
the present family merges injp)' the next, for* it has a 
most Veinarkable' resemblance to Jlaiipius and Cne* 
midotm, « 

(2cS4.) The j-fydrodi^ohaga, or JJythridiP, constitute 
our third family. Tbi group, compared with tlie 
former, is of very sq^ai extent. They retain all the 
prominent character/^ of the preceding family ; for, being 
uquatk Carahiiku, Uieir structure is only so far modilied 
as to suit the different element they are iutentled to in- 
habit ; and the reason of the smaller diversity of form 
observable in thent throughout all latitudes, is the limit- 
ation and uniformity of the functions they have to 
jgxevMte. The only peculiarity we remark in their dis- 
tribution is, that Cyhi^'ter is evidently tropical, for of 
it we have but one representative in this country, and 
only three 8|)ecies occur to die north of of northern 
latitude ; whereas DytincuH, which here takes its place, 
does not occur to the south of the Tropic of Cancer. 
Tlie males of ail the larger genera of these insects are 
remarkable for the scuteliafed t'lilargement of their an- 
terior tarsi, which form frequently a circular disk sup- 
plied benebth with a cluster of small sucking cups for 
the purposes of sexual adhesion ; and a peculiarity in the 
majority of the females of males furnished, is to have 
their elytra deeply furroweti longitudinally. They are 
exceedingly voracious insects in all their stages, but es- 
pecially in the larva state ; for all that their strength or 
dexterity can overcome do they prey upon, and small 
Ush and the fry of larger ones are not free from their 
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attacks. They posseiH this peculiarity in their larva 
state^ — thatj although furnished with capacious jaws, they 
do not masticate their food ; for these jaws are merely 
prehensile organs, and are tubular Ind perforated towards 
the extremity : their acuteness wounds the prey caught, 
which is then sucked dry through this tube. Their 
progaession in the water is effected iu jerks or springs, 
caused by the sudden expansion* of itheir bent tapering 
taiN ; and they direct it with that precision, i^{ to pounc* 
as readily upon their prey as a cat doc§ on a mouse. * 
The peribct insect, if liot alarmed, is stately ^in its 
motions, — proceeding always in an 'oblique direction 
through the water, to the top of which it frequently 
comes for the purpose of infialing freslt atmospheric 
air ; this it dues by protruding the apex of the elytra 
above the surface, and tlius receives beneath them a 
quantity sutheient for the supply of* the spiracles which 
are situated there. The small genera, such as IfalipluH, 
CncmiMuity JlydroporuHy PisUMaH, Slc., are much more 
active than the larger ones, and move about with the 
greatest velocity in every direction, sfiorting with each 
otlier in the merriest gambols. Cnttmidotua presents a 
remarkable singularity in the structure of the posteriq^ 
coxa;, which are dilau^l externally into a thin plate, Ik«- 
neath which they receive and conceal the posterior legs. 

have associated with this family, the Gyrini, or 
whirhvigs; thus iiumcd from their habit of swimming 
in oirclcs upon the surface of the water. Their acti- 
vity is excessive and incessant; and the ftructure^and 
combination of their iniftcuiar fibre mustlie remarkable, 
to admit of such intermiiiabfe and rapid motion. The 
w'hole structure of the larva and imago, also, Ts very dif- 
ferent to that of the preceding section of family: 
thus, in the |ierfect i^^scct, the antenns; are thick and 
fusiform, with a large auriculated joint at their base ; 
their legs are considerably dilated and compressed, — the 
anterior being the longest and most slender, evidently 
for preheTfsion; and the posterior tarsi consist of lamina; 
folding apparently upon one joint. Their larva is 
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elongate and depressed ; and each segment, beyond the 
three thoracic ones which bear the lender legs, is fur- 
nished laterally with an elongate, inarticulated, ciliated Hla- 
ment ; and the thirteenth with four articulated, very pilose 
appendages, of about the same length as the lateral tila- 
ments. M^hen it has r acquired its perfect size, this 
larva creeps up some aquatic plant, where it sfitna a 
cocoon wherein it undergoes its transformation; tlius, 
rIso differing from the DytumncSy which undergo theirs 
beneath the earth, and do not spin a cocoon. '>()f the 
many waUT beetles collectedr^iy Mr. Darwin (luring his 
voyage with the Ueagle, tlie majority were minute and 
well known forms resembling those occurring in our 
own country. * 

(2«35.) Being unceri« i whether the SHphid/t or Pime^ 
iitUp should occupy fht situation of our fourth family, 
we will give a brier (U*scription of the most remarkable 
contents of each. Ilie relation l)etween the Dythcida 
and them, it at present impossible to trace without, 
straining affinities ; and the SHphifirp, in particular, of 
which we will first treat, are considerably different, both 
in habits and structure, from all that have preceded 
iB:/hem in this circle ; although connected, by means of 
both, with the Stuphylinidir, Their aiiteunfe are elavate, 
the club being perfoliated ; their elytra usually abbre- 
viated ; and iu the aliorrant forms of the family, there 
is much divarication, and even sexual disparity, in the 
number of the joints of the tarsi, — although, typioally, 
they are peiUainerous. The chief types, consisting of 
the genera Nev.rophagu8, NeerdHes, and Silpha^ and feed- 
ing as they do upon carrion7 are, like the vulture, endowed 
with the sense of winding it from afar ; aud upon a bright 
spring day they will come soaring along, sweeping with 
the velocity of a bee around the object of their solicitude, 
and fall directly upon it. The s|)ecies of Necrophagm 
are called burying beetles, from the habit they have of 
associating together for the purpose of excavating the 
earth from beneath the dead animal (if not too bulky) 
with which they are engaged, which sinks gradually 
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into the ground, and they then cover it over with loose 
soil and deposit their eggs in it. The larva is speedily 
developed, grows rapidly to its full size^^nd then buries 
itself to undergo its subsequent transformation. Nature, 
universally, carefully conceals these changes ; she will 
not, voluntarily, admit a spectator in her tiring room ; 
and ff we wish to witness thesS ^ansmutations, it must 
be done by subterfuge, — and even dhen exercising all 
that we are capable of, she wdll frequentl)a evade us? ^ 
Hence if is, that we knoij^ so little of the tvansforinations 
of insects,*-^ a subject, however, replet^ with the greatest 
interest, and one, the careful notice of the ]>rogresaive 
stages of which we cannot tqo strongly inculcate the 
due observation of, when those •fleetiijj and rare oppor- 
tunities present themselves. These insects frequently 
emit a sort of musky odour, which would he far from 
disagreeable were it exhaled by a fio^\Wir ; but proceeding, 
as we assume it does, by secretion, from the nauseous 
.substances they inhabit and feed on, our imagination 
makes it loathsome, and thus evinces ]iow much we are 
the slaves of that faculty. In some, which arc most 
approximate to the typical AVrop/#orf,,— namely, 
crodva, — the jwsterior thighs are frequently thickeneiW 
Silpha itself, and its closest allies, are flat or hemispheri- 
cal ; and the Nitidnkv are distinguished by the enlarged 
basal joint of the antenna* : the various forms this takes, 
and tlie various relative proportions of the following 
joints, and of the club, which is sometimes solid, with 
merely transverse suturp|, or^consists of three successive 
joints, or sometimes four or more arc incrassated, have 
divided this group into a muftitude of small cenera, the 
habits of which present some diversify, although they 
frequ(^nt resembling substances. Thus, som© occur <vith 
the types in carrion, aas Nitidnla proper, vrhich is the 
most numerous genus of all ; others are found in fungi, 
as At/miariaf Triphyllwt, Myeetophagus^ Phfoiophihj», 
and Strongylm ; others occur only in flowers, as ByUt- 
ru^y CaieretPity Meligefhe*y and AntherofthagfiH ; many 
beneath the bark of trees, aa Ip9y Engiit, T(‘tratoma, and 
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Thymalns; others are found bydfsweeping in low herb- 
age^ as Typhteu, Myn'Um, and many Cryptophagi; and 
many occur in [leating heaps of garden rejectamenta, as 
Anim rthria and Tnrhhpteryijr , — the latter is disti 1 1 gu ished 
by Ix’ing the most minute of all Cokoptera, and having 
their delicate wings fringed with fine hair, which, when 
foldcfl IxMieatli timr closed elytra, protrude like a couple 
of jienrils. As aberrant forms in this family, Ave may 
A*icw sucli genera as Cholera , Sraphhlium, and Lriodee, 
and their allies, all distinguished by the club Of their 
antenrjiae consisting of five joiuts, the eighth of Vhe organ, 
the secoiul of the club, being flisproportionally minute. 
\rith these associates also Agnthidiumy that rolls itself 
up like a ball, yei less pherical than we have observed 
in AvanthoveruH ainon;. die Troghue; and here, conti- 
guously, must be plated the still more remarkable (^am- 
hve, which, under 'Jie apprehension of clanger, closes 
its large broad head upon its four anterior legs ; whilst 
the protection of the posterior pair is referred to the 
broad enveloping olate, formed, as in Cnauidotue among 
the DgtiavhUry by the dilatation of the ])osterior coxrn. 
All of these, like the majority of xhiiNitiduUntP, are fun- 
»^ivorous ; and the Leioflra Ciunnmomrti feeds upon the 
truffle. Of course, we here can enumerate only the 
most conspicuous forms, and must refer the location of 
tlie rest to the determination of their affinities. The 
exotic forms are comparatively few% ])robahly from tlieir 
being minute, and not Iniving yet had sufficient atten- 
tion liestowed ujjoii them hut some among them are 
sufficiently rcMiiarkahle ; — for instance, the Aa-ry extraor- 
dinary llgfxh'vphnlae armatue is referred to this group, 
and placed near the Nerrophori. This is, perhaps, one 
of the must* grotcsc^ue forms the Coleitjdera can exhibit. 
It is 11 large insect, more than two inches long, with a 
greatly developed thorax, not unlike that of a Calandra; 
its head is small and defiexed ; antennee short and moni- 
lifonn, as are also its palpi; the mandibles are somewhat 
distorted and curved ; the maxillie large, prominent, 
and triangular; it has the elytra of a Carabus; the 
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four anterior legs vei^ robust ; ami the two posterior 
iiicrassated like those of Sngraj with largely <)eve1oped 
coxoe; and the apex of their tibise flat and vesicular 
beneath^ like the anterior ones 6f Pirates among tlie 
Reiiuviinm, in the Hemiptera, I'his incongruous com* 
pound of anomalies is of » dark /hestnut colour, and is a 
natt\ie of the interior of the B/axiK vhence it was first 
brought by prince Maximilian of Neuwicd^ and was ori- 
ginally scarcely believed to )>e more than tl)p unskilful 
workmanship of some cozening dealer,— -so complete a * 
l)urlesqiii*did it seem Nature’s general lmrny)ny of 
structure : but others have since been* brought, and the 
auUieuticUy of the inonKtor is confirmed. U’e fK)$sess 
an untlescrilied extraordinary* ^IraziHan Nitif/nk, in 
whicli the anterior tibiie are litMit in wards, at right angles, 
at their middle, — the lower half l)eii^ considerably dilated, 
and the tarsi inserted before tlieir*terminution. It is 
excessively flat ; and btMng a very distinct genus, wc j>ro- 
pose for it the name Pk.r adtmrn, Wc have before 
spoken of the very singular JIv/otff, of which several 
sjiecieK are now known. 

(ii.Sf).) The which mayperliaps fill the place 

of the Silphuta* in this circle of Predatores^ form^ 
group of insects of a most extraordinary »ntl rejmlsive 
aspect. I'liey are all heteromerous, — that is to say, the 
posterior pair of tarsi have one joint less than the four 
anterior ; but thio is a peculiarity which extends over a 
large mass of the Coleoptera, many of which w-e shall 
have to consider when we treat of the Mhlnmdvniiata, 
For the present, we miy sfate, tliat an additional cha- 
racteristic of these insects is? to have tlie third joint of 
the antennaf the longest ; their elytra soldered together, 
and frequently hispid w'ith innumerable* spiui^s, teeth, or 
tubercles; and they a^, l)e8idcs, usually ^f ungainly gib- 
bous forms. I'hey are prt>-cminently tl)e inhabitants of 
deserts, wastes, and arid san<ly tracts, especially Northern 
and Southern Africa, and Patagonia, w'here Nature ift 
most inhospitable and cheerless ; and they thus partici- 
pate in the features of the districts they occupy. Their 
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colour hfurmoniBes with their fom^ tomake them hideous^ 
for they are invariably of a deep black or dirty brown. 
Epiphyaa offers us most gibbous form amongst 
them. In CryytocJ^eile and Ademia, this form is 
covered with short spines or tubercles, placed either 
irregularly over the whple surface, or arranged in rows 
between which tl^re are^ furrows. In Pimelia paoper, 
and Molurisj we havd the gibbous form also greatly 
/Jeveloped, but witli a deep strangulation between the 
thorax and abdomen : and in Pnonotheca, the same 
general form is somewhat fl^tlmed, and the lateral su- 
perior edges of the elytra are armed with a coronet of 
protruding spikes. In others, we observe them taking 
the more general agure.pi Carahidtp, as in Scaurus and 
Trachynotus ; and in • hers again they become exceed- 
ingly flattened w ith eclated edges, as in Kuryvhora; and 
which, in SUura^ ist, furnished above with longitudinal 
carinir. Among the alxTraiit forms, we may notice the 
extraordinary Jfefeujt, which is very like a black Cnmda, 
witli a perforation through the dilated margin of the 
thorax, for the head to exhibit itself; and in one species 
the whole of tiie central convex portion of the insect is 
^pvered >vith eret t rigid setw ; and amongst the most he- 
terogeneous of these forms, MtivhUi elaims a place. "J'he 
affinities of this group to tlie circle are obscure, and 
difficult to truce; their position is suggested for the ana. 
lytical examination of entomologists. 

The StaphylviidiP, or rove beetles, constitute 
our fifth group of ])redatorial insects : their distinguish- 
ing characteristic, as we liave' above said, is to have 
considerably abridged elytra, beneath which their ex- 
pansive wings are folded up ; and thus there are almost 
dways inorit?, ana never fewer, than four segments ex- 
posi^d. As in the Cvlmptcra geqyrally, their antennie 
consist of eleven joints, rarely of ten, and the apex of 
their abdomen is usually furnished with a couple of 
retractile vesicles. I'here is great diversity in tlie 
number of the joints of their tarsi, but the typical 
number may be considered as five. They are exces- 
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lively active insects, efompUy take wing, and fly with 
considerable velocity. They frequent coprophagous 
substances of all kinds, and in which they associate 
sometimes in considerable multitudes,— so much so, that 
the very surface of it is sometimes wholly alive with them, 
and by them it appears tsansfo^med into a living mass. 
The}( have been subdivided into seyen distinct sub- 
families; the structure of which' difK^rs considerably in 
minute points of a highly interesting nature^ in its in^ 
vciitigayon, to the systematist. I'he largest majority of 
tliese cowist of minute M^sects, comparatively few of 
which excecHl half an inch in length, aiid the major part 
are undei^a line, 'fhey appear to be, very few 
exceptions, a nortliern group,^ 9 ?placti'f within the tro- 
pics, in the exercise of the peculiar function awarded 
to them by the ants ; although jome few also occur 
there. These, csjiecially the Hra/^lian ones, like the 
prevailing character of its entomology, are of brilliant 
tnetullic splendour. 

(Sd38.) They consist, first, of the Staph jflini proper, 
which contain the largest species of Aie whole family, 
and are chiefly distinguished from the rest by their 
fissile labruin, ami Uirsi always peiitanfefous. 'fhey ar^ 
courageous insects, and resist aggression, anti endeavour 
to intimidate by opening their powerful jaws ; with 
which, indeed, Uiey can pinch severely. They also 
Itave the habit of erecting their tails, to produce inti- 
midation; and it is by the flexibility of this part of the 
body that they are enabled promptly to fold their wings 
l)eueath the elytra; and •the/activity with which this is 
done, is highly interesting. Their larvs are depressed, 
and have similar habits of life to the perfect imatets, and, 
like them, occur most abundantly during the^sprinfif&nd 
autumn. The most ^intCTesting genera are 
which has serrated antenne, and is said to frequent the 
nests of hornets, — whether as a parasite, or in quest of 
prey, is not determined. CreophiluM is the common 
black large-headed s|)ecieR, mottled wdth grey, that 
occurs so h^queiitly in our walks. Emus is a beautiful 
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insect, densely pubescent, its clgthing being party-oo* 
loured, black and bright yellow ; and the Devil’s coach* 
horse, the common Goerius, is the frequent occupant of 
our gardens. W)xtfptiru» is remarkable for its moon* 
shaped palpi ; and a modification of this form occurs in 
AstrttpmiSf Tnagivit, atyl Peltrrpphorug, Achenium and 
Sifiyonutm, lastly* have porrected horns upon thejiead 
and thorax. ^ 

" /riie second family, the Stenidfp^ have greatly 

' the appearance of Elaphri, and, indeed, participate 
with jthetn in their attachipefit to humid f^ituations. 
'I’hey are nearly Cylindrical ; have very prominent eyes, 
long exserted palpi, and antenntc suhc 1 avate 4 j|tt the tip. 
They are very active in^^cts,and seem very predaceous. 

(i24().) The tliird farM / are the (Ivytfdida* : these 
are depressed, havcn very large heads, very serrated 
tibiiv, and usually Vut three* joints to their tarsi, — the 
terminal one being lohger than the rest together* ^J'here 
is nothing peculiar in their natural history, beyond the 
circumstance of their being, j^erhaps, the most gi‘e- 
garious of the grdup, associating in the multitudes we 
have instanced above, and occurring in dung and putrid 
^suhstances. 

(24*1.) The fourth family are formed by the 0»m- 
/tV/re, wliich, as their name indicates, are exceed- 
ingly depressed; their tarsi are pentamerous; and the 
terminal joint of their palpi is frt>quently subukted. 
These insects are often found in dowers, and are in- 
teresting, frhin ])rescnting instances of the rare occur- 
rence of ocelli in the Coieoptej^a. 

(242.) I’he Tavhynulif^ form the fifth family, and 
are distingbished by their convex tapering forms ; their 
tarsi are also pedtamerous ; and they have, likewise, the 
liahit of frequenting flowers, ,'1'hey are excessively 
agile, and readily escape capture by the velocity of their 
motions. There is nothing strikingly distinguishing in 
'them to require notice in a work thus general. 

(21'S.) 'Fhe AlenvknridtF constitute the sixth fa- 
mily : their antennie are inserted below their eyes, 
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which is the only gegeral character which seems to 
pervade them ; for they present nural)erle8s diversities 
of form, and reinarkalde anomalies in the numerical 
relations of the joints of their thrsi. The knowledge 
of these particulars must, of course, be referred to other 
works. I’hey coiuprise the grc^fitest iminbor of insects 
of ai^y of the families of and diHer us 

much in their habits as their f^^lns. "I'luis, some, as 
Dhi.trfia^ Lomt^rhuxa, oeeur only in yits* nests*; 
DchiopiktM^ iXtf/pw/tty amongst, rejcctumenia;* 

Jh'tifagria %iul Aitfifhfta, moss ; Jlonin/ofa and Cttlo^ 
ti4*nt, beneatli tlie bark of trees. Dt^nmpsixy Ihgloxsriy 
and Mtjltmnn, are remarkable ft^r the prutrusion of tlieir 
labial palpi as setie ; and lias Ix'autjfiilly 

formed anteiimc. 

TIu' Vxvlnphid(¥ form t^e last family, if pro- 
perly they Ik* a constituent of the Sf4phi//.itiifftr ; for they 
dittV-r so considerably in many particulars, and agree in 
so few, that we think they should compose a distincl 
group. They are the smallest and the most elegant of 
the series, ainl are distinguished Viy their clavate and 
frequently nodos<! aiitenmi* ; elongati* clavate palpi ; 
tbree-joiiitetl tarsi, wliieh terminate in a single eia^. 
The only character tliey have in common with the .S7r/- 
phifhhifta^y is the abbreviation of their (‘lytra ; for ilieir 
ahiloineii is iisualU bulky, and iiirapahle of reilexion. 
They occur in the nests of ants, at the roots of 
grass, aiut in moss 111 damp situations. They are 
very voracious, at.d f<*e<l u^iuii living ins^'Cts, li^ the 
observations on the I/gfhrHopO'ra, we have already al- 
luded to the remarkable (lafigpr ; and, by so singular 
a form, we may quit the Prvdalorex, — i{41-.) 

W.K.Sh.] 


T 



274 NATUHAL ARRANCKMiENT OF INSECTS. 


C!IAP. VIII. 

coi.i;oi"nfc:n a , ctmti n ued, 

' rvniiroKNM. 

t 

•(24r>.) From the dose affinity, already reinarted, be- 
twtvn tiu* Lttmnidfr and xhv iunidrr, there an be no 
doubt *ihat the lainellieoni aufl capricorn trilns are 
united. 'I'his nnioii« which fias hnig been aebnitted by 
njodern writers, S ill now Ik* confinned by additional 
evidence, fbun4lt’(r'on tb- e geiuTal laws of natural ar- 
rangement upon which vr entire ilu'ory reposes. Mr. 
Madeay, looking only to the formation of the larvft, or 
more ]»roperly to the metamorphosis, hesitates not to 
place the euprieoni In'etles between the I^fnnrUit'nruvif 
and the Mou\tii'iirut>, Tins eondm.ioii we have also 
come to, from fltiAlyiiig the perfect inject*', and by test- 
ing the tlu'ory by our own iinpressiou of the laws of 
representation. 

*' (‘J4f).) I’hediief or typical characteristic of tliis tribe, 
])resented by the adult insect, is the great length of their 
antenine. their large and vertical head, and the unusual 
strength of their jaws : the construction of their tarsi 
is also peculiar, and they are all, while in their larva 
state, lignivtirous, or, at least, living in the internal 
substance of vegetables ; cbkdy, however, in solid 
wood. Hence it is, tliat afJiough many of the groups, 
which we ‘shall here coicsider aberrant, arc 'ery dif- 
ferent, in their udillt state, to the pre-eminent types, 
they agree with them much more ^closely in the general 
sbH]u* of their larva-. This form ot larva, by Madeay, is 
termed Apod, and is defined as “having scarcely the 
rudiments of aiitenmr, and furnished, instead of feet» 
with flat fleshy tubercles, which, when continued along 
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the back and belly, giire the animal a facility of moving 
in whatever way it may be ])laccd." Our author cites 
Ctm'iiHooT Cvramhyx as examples. It niay l>e observed, 
however, tliat those larva* arc flot completely ajxxlal, 
since they have the rudiments of six scaly minute legs 
with joints, yet so small fts to be useless for locomotion. 
W'e^lius find tliat considoratihiis, <lrtwn from the larva 
state of liw insect, are < fien of thc'^iighest importance, 
and tha: n: certain cases they may Ik* einploytjjl with greitt 
ad\anifge, without elevating them too high in the scale* 
of prima^' and absolute dbitinctioiis. I'nder thejinpres- 
sion, therefore, ih-it tliis tribe eontains within itself all 
such lignivorous insects as have a)Uj<U larva*, we have 
no he^itafion in adopting theaT»\e \i^\vs, — more t spe- 
cially as they will lie >aibse4pieiitly de\ eloped im»re in 
detail. t 

( 217 .) The above definition of the^)e»fect inseets of this 
order is entirely drawn from the twotvpical families, the 
( 'm/m^//ro/<cijnd (he Lryturhlrr, with whieh, howev cr, the 
group conueciing it to {he Lainrifirnrtf^^s (the* 
is intimately alliefl. Of the two others, one (the 
fhmid.'v) is reinaikably unlike either the preceding, 
and the other is involved in some doubt. M'llluMit 
tempting, theit fore, to find any more gen*‘ral characters 
for the ('upneorttes ihan those already glanced at, w'e 
may at once procee<l to characterise with much brevity » 
the primary groups or fikmilies into which we tlividr the 
tribe. • 1. I'lie /ViV»n/V/^c, at once distinguished by their 
depressed form, their proir^uling or exsefted jaw'g, di- 
rected forwards, and the comparative softness of their 
wing ciises. 2. The ( Vrr/m/o/r/Wr/', having their head 
large and vertical, the jaws short and sharp, the tarsi 
prehensile, and the thorax nearly as broad as the laxly : 
these, like the last, fwd both in their b^rva ami junfect 
state, upon solid or decayed wood, and arc striedy lig- 
nivorous. — a. The htpiundiT, or floral cajiricoriis, of a 
much more delicafe ami slender form, having the jawTs 
or mandibles more lengthened and straight, live tip 
T 2 
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hooked, the legs cursorial, and the hrst joint of the tarsi 
long ; the thorax is always narrower than the body, 
and is generally either spined or wrinkled : the perfect 
insect is floral; that i^^' feeds upon living vegetables and 
flowers. - Of the extent of the 4th family wc feel very 
uncertain ; hut w e are .disposed to consider the major 
part of the of ' [.alrcille as forming a jjajt, at 

leaNt, of the group, regarding Bnsfru/iitu, or Tomh^m^ 
Ho the type^of a family of lignivorous insects to which 
•C/rr/ZA- is umjpestioiiahly related either hy atti^iity or 
analogy. — The .Oth and lay* family is the 

or snout ht'ctles, eomieeted to the former hy means 
of lirnrhus and the AntUrihitlrs^ through Iliffitryus^ &c. 
Neaily the wln>le Are dietinguished hy the prolongation 
of their snout, whieh fe* .s a rostrum, at the exlTLMiiity 
of which is a very mipu* mouth, 'fhe antenme, which 
in the tirst three limiilies is usually us long as the 
body, and generally much longer, is here comparatively 
short, ami is almost always hent into an angle in the 
‘midtile, as if hrok* n. 

(lMS.) 'I'he above arrangement of the primary divi- 
sions is founded jiarily upon syiiihesis, and partly from 
i\pal\sis. 'fhe •'itnalitni of the /'em/zzV/ce cannot la' 
<(uestiou(‘d ; hecauM‘, being united in the most intimate 
manner to llie Lurantiitr, it luressarily follow's they 
must U' |ilaced in that part of their own circle which 
brings them into immediate contact with their proto- 
ty'i'i'' among the ] Mmrllit onu w. The difficulty respect- 
ing these ins*ecis does not lie in their station, but in 
aseeitaining wdiat tulier ligmvorSus ginera are naturally 
associatcfl with them. It is* quite clear that the old gt'tius 
Priouus cdiitains merely the typical examples; so that 
we have no.scru|Me in placing laitreille s BUitymnm (in- 
cluding CucHjus), ami perhaps most of his Trngosita, 
excejiting Troyosifn itself, as aberrant forms : hut how 
many others, among the host of small or minute ligni- 
vorous genera (now- hroktn up and elevated to the rank of 
small genera), are naturally associated with them, it is, 
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at pres5ent, utterly iiBpossible to say. The whole of 
the Lvmnidfr and the Boairivhidtt^ no less ihun the 
Priouul^Pf require a thorough analysis ;^and until that is 
done, individual opinion, foundfd only on conjecture, 
can alone be ofterccl. 'Fhe nature of the fowl, and the 
form of the larva. indec*fl, mw materially assist us in 
unnpi^ Iling the confusion whifh no\^ involves nil these 
groups. IH'tails like these, howevef, lM‘long not to bur 
present plan. We nuToly seek to establish ilie j>riinai^ 
groupsf and to show they exhibit as strong relations of 
analogy i^iong theinselv('% as are found in oihyr parts 
of the animal kingdom. It can hardly he disputed, 
for instance, that there is a strong relaywi between Ptis^ 
iiu/ns nml as wt'll m het\^een Purnjuf^ and 

; but these, we suspect, A\ill eveninally ])rove 
merely analogical. • 

(‘24J1.) hi respect to the two tjoieal faniilie^!, the 
Crrtnufnjridfv juul the Jj^ptunda's we feel much more 
cnnfiih'ut, — not, indeed, as to their specitie eontents, hut 
as to the fundamental principles upoi^ which we should 
Inse thetn. As w e prefer, upon all oceasions, the n‘tt nlion 
of Linnivan miines, when they can he, preserved with- 
out injury to seii-nce, call the first of them* the 
fii/rldir, a'lhough, strictly '^peaking, the gt*niis LnmUi of 
Fuhricius is the pre-eminent type. The naliinil history 
of the L, la'antifolly illustrated hy IJuild- i 

ing, one of the most accomplished /.wdegists of ihe age, 
completely csiaHi.^hes the fact, if such evidence wen* 
wanting, that these* insee’s tye ligmvorous*hoth in jheir 
larva and perfiTt st.ite : t he v feed, in fact, upon hard 
wood; and even amputate branches, without paying any 
regard to the leaves ; and their thick, strong, and yom- 
pact structure are in unison with such htbits. 'Mie 
I,e)durid(t\ on the other hand, although internal fc' ders 
in their larva state, are yet totally incapable of gnaw'ing 
hard suhstauccH when arrived at maturity, ^^'hcther 
they occasionally feed upon leaves, know not, but their 
common resort is flow'ers, upon which the most inexi>e- 
T 3 
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rienccd student bas^ no doubt, ofu*i?.captured tbom. Their 
light and elegant shafie, cursorial feet, and small head, 
offer a contrast to ibe CvramhyritUv, With regard to the 
fourth type, we Have ulieady expressed our doubts, chiefly 
arising from a deficiency of anal v sis. \V'e were long 
disposed to think tliat this part'«>f the series W'us naturally 
occupi(Ml by such igenera^s Swfrn and Crhreris, |»arti- 
cularly as Latreille places them iinmeil lately in coiijuiu - 
tsoii with - a station, after all, they inay possibly 

'hold ; but thejr still closer affinity, as we eoinv-ive, to 
tile <'/in/itnnir/ifJfi‘f jirevents us from following tueli high 
authority. Sati.^tled, for reasons that w'ill presently up* 
pear, that the i'urculiouifltp were the most aberrant 
family of the (appirann ‘ our next object was to find 
what group was irio»t • * ly to connect tliese, in some 
degree, with the hy means of Altvhiltns^ which 

Jaitreille very judicunisly arranges close to the ('itrrti/iu^ 
nitffP. On these giournls ha\e wv lornu'd the conjecture 
that most of the Uo.>trirhi inter\<‘ne between these two 
fuinili<‘s more particularly as we tlo not think they fi)rni 
a purl either of the I untuida* or the PriintifUr. Ify ibis 
means, also, the evident affinity lx tween JJif.s'trtrhu.v and 
may be preserved, if we cimsider the latter as 
leading to the ( 'orrs nr f/n f<i' nwd i'ftn/tfontrndir, the former 
of w'bicli they resemble by the carnivorous liahits of their 
lurvic All this, however, as we stated Ix'fore, must Ihj 
considered a mere matter of opinion, until the gioups to 
which these siwer.d insects arc in any way rcJatctl are 
thoroughly analysed. 

^Ve may now turn td tlie analogies resulting 
from the above arrangemen'i of the whole trilw ; and as 
the most ditticiilc of these wdll regard the C nrculumidfe ^ 
we shall cumineid'e hy the following comparison. 
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cU’t.'iininf' the* r*»a<lcf by gdditional explan- 
ations on the first four of these resoiiiblHnees, we Hball 
merely premise that the two hv* •columns are arran^t'd 
strictly acconlirifi; to their atfiiyfles as explained in 
former volumes, and that the analo^ien are i*x pressed 
hoi izontally. M’e thus find the ca))ricorn htH.*tles fall 
ill a line with the uTij:ulat(*d qiiadiiiwds (or tin* oxen, 
antelopes, and all other horned gtmera), the represent- 
ations, as every zoologist knows, of the.peacock, turkey, 
and other rusorial birds. As this ecunparison, therefBpe, 
e.stahlislics the analogy of the two proups in a peneral 
way, w-e may now pro<T<*d a steji further, and aKeertaiii 
how far this theory huiils pooil when we eorne to ex- 
amine the eontents of each. 
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(S.')! .) We may here intimate to such of our readers as 
are unacquaintt*d with the animals roinposiii{r the 
tatn, that the long-snouted ant-eaters and the armadillos 
are here designated ; and so perfectly do the first of these 
represent, in their long snout, the attenuated rostrum of 
the CnrvnlionuUv. that }x is almost inconceivable how a 
quadruped and arv insect ^caii he such prototypes of«each 
other. 'I'lu* Farhyifnnatn, or the elej)hant, the rhino- 
c/TOH, , are as truly the giants of the um;tilaUHl qua- 
tlrujieds, as tl)e bulky Prionhla* are of the CKij»ricorii 
tribe. 'J'he inferior developepient of the foot*in the fV- 
rumhjintid* and of the Sulipeflra ^ — the tarsi of one cor- 
responding tf) ,»he hoof of the other, — is not a little 
remarkable; wink the J t**pturida\ with their long and 
slender legs aturtheir .die movements, find their ap- 
propriate represen tat ivt ni the graceful antelopes. 'I'hc 
uncertainty that liaugs over the lio'itrirhidtr prevtMits us 
from offering any eonjecuires on their analogy to the 
Aiwpl4ithen^.s ; and this latter group, also, fr4)m being 
ebieHy known b;^ its f4)ssil remains, contains hut very 
few types. I'pon the whole, however, this is not a 
iniitt('r of much coiist-qiieiict*, seeing that the analogies 
of the other four groups are as | rrfect as the great 
disfaina* lK'twe<'ii the groups thetnR'l\es, in point «»f af- 
fmily, wdl admit, (fur main object, in fact, was to 
ilrau the reader’s attention to the analogy of the snout 
beetles ami the ant-eaters ; in doing which, the other 
resemhlaiices, which previously we had never thought 
about, came siuhleidy to light while drawing up the 
table. That the analogies of the' ('//rcn//onfV/rc should l)e 
more apparent among quad! u[>eds and birds, than .among 
nnnulose animals, or even insoets of the same order, is 
not a little j^iiigular : hut such is iimlouhtedly the fact, for 
there art* few other Ixvtles possess! ng^ an elongated rostrum. 
This is adilitional proof that analogies can never Ik‘ fully 
traced or even understood without a general kiiow'le<ige 
ti( all the classes of animals, and that they may be altoge. 
ther obscure in one grou]), while they ikM;ome perfectly 
apparent when sought for in another. 
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(252.) The Cnrru^onid^p Wing^ therefore, the most 
aberrant family of the capricorn circle, ive may glance 
at those other groups, M'hich are similarly situated among 
Uie lamellicorn and predaceous dkdsionff: these are, the 
BupreMtifUe in the first, and the Silphida’ in the second. 
Jiuptrstis, indml, oHera two^points of analogy with 
Cur§nlio^ — in ladng, like tlunn, in^'rnal feeders u])on 
wood, and in thedilaUtioii of tlu«ir t^isi ; hut in all other 
respects the two groups are widely ditf'erent, and, ip 
their ia*rfect state, have-not the least simihTrity to each* 
other. <'• turning, ho^i'y r. to the Sl/^Siidfr. or rather 
to tlu'ir possible rep resen t^Jti^es tlR' Pitntfidtr, the 
analogy between certain groups is \e|y n'lnurkable : 
thus, f<»r instance, the large .•f|ij<‘ron**1lV>n»is among the 
Afrieim fintrhiprri^ with tlu*ir glolfoM* black liodies, 
iiniiiediutidy remind ns of certain PimvlHV, more «‘H- 
pecially of the I’abrician Ptwhn Latreille's 
hn'itt ; and in all these are sbafhiwed out the typical 
form of the Chniso)ut'hdu\ and other Aftinilimrnvs^ — 
obscurely, indeed, yet still suffieieiilly to add additional 
evidence to that already adduced. 

(2.)^}.) 'I’he analogies of this tribe to the LawrUiror-- 
urs, again, is not without interest ; tor although the 
relations, to all appearance, are remote, iheie is nollfllig 
to iiiilifate against the supposition that the primary 
gron}>h re]iresent each other. 
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As the capricorn and the iamellicorn tribes Jive upon 
vegetabli«, titey are of course more analogous to each 
other, than eitlier of tluMii are to the Predatoreti^ where 
the food is so totally different. We shall, therefore, say 
nothing of this last column la our table, but confine our- 
selves to illustrating ihe tribCiWe are now more particu- 
larly engagi'd uj)o>j. Wlwle rejecting the tarsal syitern, 
adopt(‘d by our m9dcr>«i nomericlators, as totally at va- 
riance nitli all natural classification, we yet attach no 
•small iiiiporiance to the different construction of t)ie foot, 
whenever we find it is accompanied by other (Ueided and 
general' characters, whether of economy or of structure. 
M'Ikmi used with caution, it will assuredly lea<l to most 
sutisluctory results, of which the arrangement of the two 
cliief' Iamellicorn fvimili< (tlu* Cvtnuinda* and the Scorn* 
bfvid(v) is a striking in uince. Now, it is very olnious 
that (*ach of these fiint their prototyjxis among tin* capri- 
corn beetles. The ele^^ant aiul h ghly ornamented (V/o- 
n'mdtr correspond with the /.cfdorhffCy in having their 
tarsi long, linear, or cyliinlrical ; both live also upon 
nearly the same loud, and may he i‘vcii seen upon the 
same flowers. ^J’he Srorahtcidr and the ('cranthifridfr\ 
on the other hainl, have a form and an economy very 
diberent. 'I’hcy are both more bnlky and inactive, and 
have the tarsal j ints short, hroa i, and more or less di- 
lated on their sides, U'e look upon these organs, in 
fact, as only extreme modificatioiiK of the same ])riim^ 
Btruclure, just as that which we see in the tarsi of%' 
iM'ptnni and <a Cirindcin; tbesi* latter Ix'ing both cur- 
sorial. or adapted for runiidig.' Many of the Cerom* 
hyHdfCy again, live on decoirtposed or dead wood, either 
in their larva or perfect state, or in lx)th ; and all the 
SrarnluHdtr subset n])on decayed or decomposwl vegc- 
tible matter : the colours of both are dull or dark, and 
they are equall) tardy and heavy in their motions. In 
short, the parallels l>etween these two typical divisions 
a'’o as strong as tlie nature of the cose can possibly ad- 
mit ; nor are there wanting instances where the lainelli- 
form autenme of one is seen in a much greater degree of 
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clevelopement than in^the tribe where this structure is 
universally prevalent. On the analogy, or rather the 
atHnity, Iwtween the Pnonidfr and the LumnidfV we have 
already stated quite suificient; as well as\>n thost* reasons 
which makes the ffujm*4tfid/r, however obscurely, tlie 
representatives of the Car^uUonithe. As for the last in 
our ^M*i<'s. wherein the Boatrii'kidte st^id oppositi^ to the 
Jltfftrophiiifitv, the same uncertaiiity^exists in this ns in 
the preceding table. If Latreille's S(i(f rides really fijj 
this station, our difficulty would be renioved%inc.e those* 
insects pi^siiit two tangibU> points of analogy both to 
the Ififth'cpkHidfv and tlie lhttivid(v; t>ne, in till* great 
developeim nt of their posterior legs, ami tjie oilier in their 
aquatic habits. Latreille rcifi|^rks Hflit the Dotmeiep, 
in their larva state, live on the iiiternaf parts of the roots 
of those aquatic ]ilants upon w'hjih the perfect insect 
feeds ; so tltat in their latva state l|jey are as decidedly 
aquatic us any of the true water l^vtles. On the other 
hand, (ln‘so analogii*s may be all perfectly trin% and yet 
the Sayridrs may hereafter prove to Ije no otluT than 
some aquatic type within the eircle of the Mundirurnva, 
and as such, also, we siiall subsequently tn at them. 

(*-^.'■>4.) Our Hrst family, the I’ltioNin.i:, eontains, as 
we ha\e bej'ore oi)served, many of the most giganii?^if 
the Cidmjtfrrfi, .As the teim is rather indeHnitc, a dis- 
tinct idea will !«• couveyeil, when we say that the 7V- 
ftuitis t/iyas is frequently eight indies long, ( xdusive of * 
the antenniL ; and the rrimius IJniivsii of Mr. Hope, 
evidently closely allied to ilie genus Afarmfotm/^ is four 
and a half inches in liodP, bift, including its anteiimc* it is 
nearly a foot long. There ♦s considerable variation in 
the struciure of these organs in the family Indore us: 
that which is most typical, and which»occurs cliieffy in 
the genus Prionns iyielf, is to have then/pectinaU'd ; 
although in the larger genera, as Titan tts, Knopifkf'ern», 
Ctewm'elis, &c., they are bliform : but it must U* ob- 
served, that what is technically calle<l serrated arisos 
from the gradual enlargenrieut from base to a]>ex of 
each successive joint of the organ, and not from the 
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armature of the joints thcmselvef^; in which case 
cerus, Mfif^vtoma, and others, would also have serrated 
antennoc, as each joint is thiclvly set with minute teeth. 
In FolyarthronWicy ifre flalMillated, and consist of forty- 
seven joints ; whereas, as we have before had occasion 
to oh^cTve, the typical ijumliee, as that wdiicJi most con- 
stantly occurs, is /'or the*o»gan to consist of hut ek'ven. 
We how(‘ver fin(l‘«'n tftls family frequent aberrations in 
this particular, as very many exceed the iihUfd riumljer. 
* Its most elegant form is that, perhaps, wliich oAcurs in 
the iinbricattsl aiitennte of the" males of Fritinun; and 
the faidily has received its name from this serrated struc- 
ture, prion signifying a saw. Other parts, besides the 
anteniur, are likewise th’hs singularly furnished, espe- 
cially the legs ainV sid* •• '>f the thorax ; the latter being 
always armed, laterajK, with one or more spines, and 
frequently with a rvw td* very minute and sharp tc*oth ; 
and it is from the varhilioii in the number ami arrange- 
ment of these spines ami teeth, that Serville has foiimled 
his distribution of the large mass they constitute, and 
lias Ihetice broken them into genera. \Ve havi» adverted 
to the eharacieiistii* of their In’ing usually dark and 
sombre insects, 'fhis must nut, how'ever, be adopted 
W'lrti a rigorous application ; nor can, indeed, any cha- 
racter universally in any group in nature ; for here, even 
in JMeyopis^ Aiitiranthoj and (Wiotion^ the thorax is not 
dentii'uluted ; in MuJhdon, and many others, the legs 
are not scrratei! ; in Amt'olnx ami Pin'ilimwa^ the body 
is gaily colotired ; and in Pyrodrs^ Pmlidoijnnthinty 
and Chrlodrrns, it is hrilliantly* metallic : the latter is 
remarkable for its concave/ small thorax, and is an ex- 
tremely rare insect from Mexico, whence also Pmli-~ 
dmjnnthuit comesf Inhere is considerable difference in 
the sexes of the latter ; and, as in, most metallic insects, 
difflTcnces of colour, some Ixdng of a deep blue, and 
others of a bright green ; whereas ChrJodrrutt is of a rich 
vinous tint. The leading instance of analogy to the Luea^ 
nidfP is found in the deffexed, elongated, forcipate man- 
dibles of the former ; but the largest developement of 



AFFINITIES OF THE PRIONfDA. 


S85 


this structure is in Ma^odontia, where they are fj^ready 
porrectecl, and more than twice as long as the head. 
These insects fly usually at night, and during the day 
they are lasily affixed to the trunkif of trees. The power 
of flight, of course, implies the possession of wings ; but 
one genus (PrionttpteroH')*is remarkable for l)eing apte- 
rous, %nd havi ng i ts el y tra soldcfed togilher. 1 n A mtcolna 
these organs are shorter than Mu; body and the tmc 
wings ; and. although the tetramerous tarsi|| structure 
is univOI'sal among them, )et in Tnvfinu^oma they are * 
hett'roine rMis ; wlumce ^I^So]it‘r has combined it with 
PhnnniHitvtf^ another anomalous genus, hut lu^fixiging 
certainly to a diflereiu group; and he Jits fuimed with 
thorn an introdiietory Keoiion fothis (i(j»tribiition of tlie 
Iletvmmeru, AV'e, however, think Tncivnotonm up]>eurs 
to ha\e a strong affinity to into the 

circle of which, as an aberrant form, if ought possibly 
to eiiier ; of which wo have a double indication in the 
strucuire of tlie ant(*nn:v, which presimt a very elongate 
basal joint, and an indication of ti hwnellated form at 
the afiex. A similar situation might also, possibly, he 
assigned to Paraudniy which the mj/ijoriry of sys- 
tematists have placed contiguous to the PnouidiV ; ^\ 
their general form, however, particularly in that of the 
clypens and labrnin, and the thorax, ami in the posses- 
sion of the tarsal plan tula and pseutlonychia, they are 
closely related to the J^uraaitlfr^ and only want p(*c- 
tinated aiiteniue to Isdong absolutely to that fVmily. 
Hut leaving this for future investigation, we have-not 
the least doubt that, by means of the extraordinary 
Tornvntfii, a South American insect, nearly three inches 
long, and not more than half an inch broad, we have a 
direct intimation of the proximity of tUirvyat aruf* its 
affinities, as Spoudyli^ equally points to the sub-family 
of the B(kitnchid4P. The excessively flatu^ned forms of 
CfirujuJif Bronte*, Dvndrophayujf^ ^c., is ailmirahly 
adapted for their jieculiar economy, living, as they do,* 
beneath the bark of trees. The allied PaUente* and 
Pmeandra follow naturally here, where we think it 
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probable that Clinidium, and Cupea, also aa- 

sociato ; indicating another affinity^ in the direction of 
Bremthutty amongst the (’iirculios. Within this circle, 
possibly, also, ' hut Certainly its most aberrant sub- 
family, may we place the remarkable —in- 

sects that s])ort with the integrity of all previous sys- 
tems, and presen|‘a profilem, an to their relations, ^ever 
yet satisfactorily fitilvwl. Indeed, the small ligtdvorous 
hnd fungi vorous genera of coleopterous insects are far 
from having. yet la^en lucidly investigated, or1,*ven an 
apfiro^iination ina<lt* to therr affinities analogies, 
'rile Pauftffidrp not only exhibit a very heterogeneous 
structure in tlreir antenna', all the species diftering con- 
siderahly inter in their form ; hut they pn'sent, like- 
wise, ail extraonlinar' diftereiice in the niiinlH'r of the 
joints of these orgair. .n the several genera of wdiich 
the HU h- family is 'for. tied : thus, in Crrapfrrux there 
are ten, in Pentopifttarthriix there are six ; in Bfimxits 
two, the terminal joint IxMiig usually variously swollen 
and denliculatei* ; but. as if Nature took here a par- 
ticular pleasure in extraoidiiiary freaks, vve have even 
OIK* in which this joint is perfectly cylindrical. Their 
laf^s present similar anomalies, for some are much com- 
pressed and dilated, and otheis are likewise cvlin- 
drical. [W. K. Sli.] 

'rile Cnamhpcida\ according to the views 
already explained, form a family group, in which the 
front of the head, when vieweel in profile, is always 
more or less 'vertical. Thjs singular formation, which, 
as a general character, is found in no other family of 
the capricorns, is almost essential to the economy i^hicb 
belongs to the whole of this group. Sufficient evi- 
dence is before us, that the manners of Lamia nm^ 
putatory first made known by (building, are more or 
less similar to its numerous congeners : for some pur- 
pose, which iK not }et sufficiently cleared up, these 
'beetles are in the habit of gnawing off the branches of 
trees; and this is done in such a manner that they 
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appear ta be cut i% an abruptly transverse direction^ 
as if by the strokes of an axe or hatchet. Now, to 
accomplish this, it is evident that the head of the in- 
sect should be considerably ben^ downwards, that the 
jaws may cut transversely instead of obliquely. Hence 
»we And, that as stooping the •head during this long 
and aoilsome occupation would havellH^n exceedingly 
wearying to Uic insect, nature Ms gn’cn to that part a 
permaneui position most suited to the ofliaa it has t8 
IH'rfomt. lly this, also, we slv the necessity of great 
muscular power pfai^d in the ji^ws, and i|/e con- 
sequent eelargement of the head : the comps, t manner, 
also, in whivh this part is joined to tl 4 e«thorax, which, 
by encasing a considerable portion base, giv(»8 it 

still greater strength, is likewise in unison with the 
economy belonging to the family before us ; and is 
strikingly oppostnl to the small e\tert('d heads of the 
PrUuiiiifV, and the feeble strueiure so characteristic of 
the Lvptnriila\ We select this, therefoie, as the pri- 
mary character of the Cernmhyvidtv ; fivr it not only jwjr- 
vades the typical, but, with a very slight diminution, all 
the al)errant groups. Wh n to this wp add the equal 
breadth of the thorax and the head, the si ortiiess iipd 
breadtli of the tar^al joints, and the slight degree in 
which the hinder legs exceed the others, we enable the 
most unpractised student to determine at once, with- • 
out minute anatomical investigation, the insects b<*- 
fore us. 

(2.50'.) Our analysis of tlys family has not proceeded 
sufficiently far to allow of Aur designating more than 
the five sub-families, and to^offer some remarks upon 
what appear the typical gimera. We arrange the wliole m 
the fullowing divisions ; — 1, 'Pht' ylcronnrnof, which, as 
representatives of the ji^WonfV//i?(wilh whicji, indeed, they 
were once placed), are of a very large size ,* having tlic 
body considerably depressefi, the anterior feet much 
lengthened, and the elytra spined at their tips; the 
tarsi in this group are very peculiar, and depart con- 
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siderably from the typical struct^ire ; the first joint is 
nearly as lon^i; as all the others, and the third only is 
lobed, or heart-'shaped * ; nor is there any knob oc 
swelling like an* articifiation, at the origin of the last/' 
or claw-joint; hence we infer that these insects are 
much more cursorial than any of their congeners, since , 
their tarsi have ti elusc^ resemblance to those o£ the 
Leptnn(i^f\ — ‘2. V4ie 1f!amiinrr, where the typical cha- 
facUTs of‘ family arc most conspicuous, appear to 
* follow the last. Their body is narrower, mora cylin- 
drical, and does not much ^xceed the breaKth of the 
head and thorax ; the front of the fonner is so broad 
and flattened, it is almost square ; ami tlie latter is 
almost iilways armed wkft spines or tuliercles. As they 
W'alk very slowly, hut cli« tenaciously, their feet are 
very diflerent from la* i ; in the great majority, the 
two first joints aru very short ami heart->haped, and 
tlie third, as usual, <l<‘e{dy hrUHl. In some, approach- 
ing to .Irtvrhm^ 111., the anterior tarsi are greatly 
dilated in one \se\, and cotispicuously fringed with 
hairs: few are ornaiiieiiled with any bright colours, 
and none that, we know of are metallic.— :]. The 
C^^^amlnjnna' have a geiu ral reKcmhIauce to the La* 
mihue, in their cylimlrical body bi ing nearly of equal 
breadth throughout ; but their thorax and head are 
somewhat narrower, their legs more slcmler, and the 
first tarsal joint rather longer than the next : the ap- 
pearance of these insects, also, is quite different; their 
elytra are siimoth or glossy^ and often ornamented with 
a beautiful admixture of coioufs. Due [IjOffhonotHtrun^, 
from Hrazil, covered with bhght yellow spots upon a black 
velvel-like ground, is one of the most elegant capri- 
corns of tliki faidily. — As a type of the Ith division, we 
place the genus Limumotim, whit^i seems to intervene 

* Tiii« iK onp of tho innuineralitc iimt.iiu'OR of abuse of primary charie- 
ierfi drawn from these tiry;an'(. Authors thoir ilednitiun of this tb. 
milv by litatiiig tluiC tnv seeand ami tliiril larsnl Joints are heart-Hhapeil, and 
the Iasi with a knob at the lubc, whcreiM all ihc three arc diversifl^ in 
almost every leading group. 
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between this rab-f«ii^y and the next These insects 
are remarkable for their large frequently tuberculated» 
EBdtwriukJed thorax^ and the comparative smallness of 
their head, which is scarcely vertical/ The snteiinw 
are very long, and the joints in one sex considerably 
compressed and widened tliey approach their termi- 
nation. 'rhus, with the r<fl)U8t Lrni and general 
structure of the feet of*the I they begin to put 

on the characters of the Lt^pturidtr ; and hem, therefor#, 
do ueoconsider the two arc united — Oy the 5th type* 
we feel lEcornpeteiit to*B]y^ak with any degree of con- 
tidence. The Saperdtt Fab. are too closely allied to the 
Lamiht/v to lx* separated as a distinct^ sAib-iainily. We 
have seen in museums (*ertain !wuth American Ceramhy^ 
nd<r ha\ mg flaMlifortn or laniiiiiiMl antenna* (7Vitf*ntco- 
m*n«) ; hut without the power of tycaniining them at this 
moment, we dare not venture to aa^ahow far they are re- 
lated U) LtmmotHHy or whether the^ form a distinct group 
w'hich would come in as the most alxTraiit division of 
this family. Judging theoretically, wjr should consider 
thi# latter Hup])ORitioii more than prolmble; since such a 
form is obvioudy analogous to Mehloi}Jhn^ Klatvr, and 
several other types, filling the roost sberraiit station^in 
their own circles, 'fheir shape, also, assimilates very 
much to certain pubescent Pnonid/f from South Africa ; 
and thus they may conned the lAhHonotimP with the , 
Prhnidip, These, liowcver, are mere conjectures, useful 
perhaps in directing the atUmtion of others to the sub- 
ject, hut by no means sufficient to influence^ their decysion 
on so intricate* a^ poin^ yet, for the present, we shall 
consider Dorradhn, Parmeifa, and their affinities, as 
occupying this situation. 

(£57.) Hasty and imperfect as the*foregoing sketch 
of this family may it is quite sufficient to show 
there is a mutual relation between those divisions we 
have characterised, and those belonging to other assem* 
Mages. This will be apparent on looking to the * 
u 
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AnaU)g%e9 of the CnuxtumcATtM and the Camioosh 

/AMIlilES. 


8iib>f«nUiMorihe 

CBRAMBYCIhA. 

Lamiitue. 

LUtonoUna. 

Dorcadionina. 

AcroeintM. 


ilnalogih. 

C An/ line fr^eirively long; ty|n< 7 
i cii xif their reitiective group*. 3 

r Antenne moduratcly long ; luli. I 
{ typiul; form mure •lemJer. 3 

i Thomx very large anc* much do- > 
I velfipecl ; head a«.«aU. 3 

C Antcnnie remarkably ihort; often > 
{ apteruuH. 3 

Sue '.urge ; ta..d (tub.curBorial. 


Familic* of the 
Cajfricurn^ 

rBHAuavGiMe. 

LfiPrUHIDA.' 

t* 

BoJl'KICUiDJt. 

t'Minii.ruNiiiA. 

PaiONlDJE. 


Without dwelling upon v<) these resemblances^ it may 
be sufficient to remark tiut Limmntua offers a striking 
analogy to Boalnchtuty in the enlargement of its thorax^ 
the comparatively diminutive size of its head, and Ltii 
short feet, — circumstances uhich appear to favour our 
idea, not only that the two grouiis are analogous (for that 
is sufficiently obvious), but that they naturally stand in 
the situation of affinity we have assigned tfiem. A few 
details on each of these sub-fumilies, and of the general 
principle which appears to enter into each, will conclude 
our remarks on tins division of the capricorns. 

(2/)S.) The AfToriwiwiy, although mostly large, arc few 
in number, and are chiefly, if not exclusively, confined to 
Tropical Ame/ica. The Acroviuux hitfiimanti/t, Lacor-. 
daire^informs us, is usually found upon the trunks of trees 
or near them, and that it rartJy occurs beneath their bark ; 
it has an awkward gait, and drags itself along rather 
tlian walks. It souctimes takes flight about nightfall, and 
this it accomplishes heavily, hut^witb a considerable 
noise. It seenrs scarcely capable of directing ^its pro- 
gress, as it frequently strikes against trees, and then falls 
ta the ground. It imssesses the power, like many other 
CofSpopfero, especially CfiprrWjifj?, of producing aloud and 
sharp noise by the friction of its thorax; and tfiis can be 
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heard at a considerabla distance. It is asserted that the 
mnbones^ or movable spines upon the thorax of these in* 
seets^ have no use ; this is merely a confession of igno. 
ranee, for is it at all probable t\hi bu& an apparatus 
should be form&l for no purpose ? We strongly incline 
to the opinion of Messfs. Kirby and Spence ^ho 
‘‘ haiard the conjecture, that fhese or|anB were given to 
this animal by an all-providen^Creamr, to enable it to 
push itself forward, when, in the heart of |pme tree, 4t 
etnerg(.% from the pupa, that it may eKspe from its* 
confinenielit.** The great^ength of ^ts legs, and from 
their being folded beneath it, and the confined jiosition 
it is in, render a provision of this kim^ossen dally requi- 
site, Mnrrojmft, Omidrra, ^cc., enter into 

this sub-family. 

The Dori*ndmiinft*VLt€‘ i^tcrous iim^cts, which 
sometimes have the elytra solderad together. They 
chiefly occur upon the ground in sandy districts, and 
are abundant in the South of Europe, esiiecially on the 
coasts of the Mediterranean ; others occur at the C’upe, 
and' a very few come from the Brasils. These insects 
have usually an elliptical body and shgrt antennae, and 
are slow and heavy in their motion ; they are usti^ly 
also of small size. Parme.nay Dorradhn, and Mffrimwt 
constitute* the most typical forms, and PhriMKoma and 
Certrgidion appear more aberrant : the latter are {Yeculiar « 
to the southern hemisphere. The Lifoamotinm comprise 
Megttdtrvit^ Truchyderrs, anel other allied genera. I’liey 
are generally gaily marked iij^ects, and are ^iefly natives 
of South Americi^: their elytra are usually smooth and 
shining ; and frequently their thorax is very considerably 
tubcrculated, and the body somewhat depressed and at- 
tenuated posteriorly. A common rhafacteiiistie of* the 
Capriromeit, the eloogation of the male antenme, is 
found considerably developed amongst tliem. The ge- 
nuine Ceramhycirug constitute but a small group, and 
the typical genus is confined to the old world, where* 
however, it has a wide distribution, occurring as far 
* Int to Eiit, iv. 5B7. 
i; 2 
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eastward as the Philippine island^.. The Lamiiaoi forni 
a very large groups and range all over tlie world. They 
posses great variety of form^ and amongst them are 
found some of tlic must eccentric of the entire circle. 
They are rarely metallic^ and their prevalent colours 
are greys and drabs ; tlv.dr anlerior tarsi are frequently 
considerably dilaui 1, and their antenna: have occasionally 
a horny hook at iP'w? e?rtfemity. Some of the most re- 
nr arkuble gyuera are Crnoma, with its greatly elongated 
'neck, and the terminal joints of its an teniuc, forming seg- 
ments of a circle ; these are iptiVes of the larger islands 
of the South Pacific Ocean : then Tapehia, in which the 
head is considc>'ably fattened in front, and produced 
into a lateral jdate’ beh^tid which the antenna: are in- 
serted ; Trachymtna, witli its bumped cainel-likc back ; 
and Xplorhiza, whic)] ^ *s all the a]>pearance of apiece 
of dead stick. Q(ii58, *.>9.) W. K. Sh.] 

(2()0.) The third, dr sub typical, family of the capri- 
corn iKietles are the LeptaritiiCy known at once by their 
slender form, tW;ir small and slightly exserted head, 
which is triangular in front, and by their cursorial legs ; 
the hinder pair of which are more or less lengthened. 
The most universal character, probably, among these 
insects, is the prolongation of the first tarsal joint, which 
is equal in length to all the others, particularly in the 
hind legs ; the second joint, also, is not heart-shaped or 
dilated, but more properly resembles the sid<;*s of a 
wedge : the head is narrower than the thorax ; and the 
eyes are genef ally oval, instead of kidiiey-shapeil. The 
profile of tlie head, no longer vertical, is directed 
obliquely forward. Undei^'diis family we include most 
of Latreille*s restrieted genus CeramhyXy together with 
all the other floral capricorns, as Lepturay Ciytu^j 
Mis, iStc. 

The great majority of these elegant insects, 
renuu-kable for their vivid colours and slender form, 
may be naturally arranged under the following sub- 
families: — ]. The ^^^enoromupy where the body is 
cylindrical, convex, and of equal breadth throughout ; 
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the thorax Tentricose^and the elytra abruptly ternii- 
nated by two acute spines, atmilar to those of Aeroeina* 

— 2. The CalHchromimr, where the body and elytra 
are narrowed from the base. — 3. The Lfj)turin<f, 
greatly resembling the last, but head narrow and por- 
rect at the base: the thora^, alsot is narrow in front, and 
is oidy spined in one or two tyifeJJ — 4l The Necydalina^ 

— And, 5, I'he Da/fjfvfTinrPt whcr<*lhe general form is 
not unlike that of Stenocorus ; but the elytra are nift 
spiiu^d*, the thorax and head arc of equal breadth with* 
tile body,<S.aiid the former^ in the typical genera^ is con- 
siderably lengthened ; the tliighs or shanks are nearly all 
clavate, (;r suddenly thickened at the jr, (Site* extremity: 
and the aspect of very many iiifinedh^ely reminds us of 
the Sajterfirr among the Lmniiff/r. Looking to them as 
fonniiig a circle, we shall at oncts arrange them in the 
following series, for the pu^po^J of determining their 
analogies in other groups. 


# 

Ahahgm of tfie Lepti'iiiua and the Lamiadac. 


Sul«.r.iinili'?fl of 
Lep/urtda>. 


Analogies. 


SlibfamiliiMi of 
LamtidiP. 


LumTKiNJi. 
Nl'.i VU\UNjK. 
l>.\RVf l.niNiK. 
SrKSOCORIKA. 


Sub.typical. CicRAMiirciNA 

C Prp-rmJnontlv typical ; dentitutc > i 

I ofinoullir ioloiiw. j 

J j Ll WONOIIH*. 

1 ’’ vTy'lOTfr"'*"”’'’ j , Do,, fc. 

Clytr.'v trrninatiag iiiarute vpiitftf. A( kh'in/b. 


(2()2,) The only confideiice wc feel in this table, re- 
sults from the analogies which appear^ ei|ist lietiyeeii 
the respective'^groupa ^ and in a conviction that the two 
series are naturally distinct. But our analysis has not 
proceeded sufficiently far to determine the rank cither 
of the JMieifcerintP or the Dormdioninrr : wc believe they 
are representatives of each other ; and as such we have 
placed them, provisionally, as sab-families. This ana- 
ir 3 
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logy Biaj yet hold good ; even if^die groups tfaemselvei 
turn out^ upon further examination, to of diifereDi 
or aubordinate ranks. 

(863.) The 5/en<H;Aortn€8 present ua with some 
very interesting genera. In addition to the spines of 
the elytra, the apex of cthe joints of the antenna are 
frequently prolong! into acute spines, as are also in 
some the extremi^ of llle femora. Uraettnthu& is dis- 
thiguished for its narrow very linear form, and fkntle-' 
*cobrotus for the series of small spines occupying the 
whole length of each joint pf the antennie tfxternally; 
and Elmria and 'tjUtphidion are gay insects with ivory- 
coloured spots ^ .but Chlorida is distinguished for its 
pale green elytra. •• ‘ 

(864.) The Cit/lichrominte are very elegant insects, 
usually of brilliant gf^* <.$ and blut^, and are frequently 
of very conspicuous sise, especially in the genus 
Callirhroma itself, in which the posterior tibia* are 
always compressed into a dilated plate. I'he tyfie 
of the suh-faiivly is a British insect, namely, the 
Aromia monrhuta, which, like its congeners, as also the 
species of CaUkhrnma, exhale a rich fragrance much 
re^'iiibling the odour of the otto of rost's. This is pro- 
duced by a wliite milky secretion more liquid than what 
we have observed in speaking of the exuding secretion 
of Melor. Possibly here, the fluid is a sexual lure 
instead of a means of defence, as it is always found to 
be strongest prior to their intercourse. lotithofles and 
Eomlia are also elegant insects, ami the latter is ex- 
tremely abundant in various p^rts of Switzerland : the 
majority of these occur in 'humid situations, and chiefly 
inhabit soft wood like tlie willow. 

(86.5.) The Lkpti’rin^. are distinguished from all 
the rest of the Lougiconiee by tly^ir very distinct neck, 
which in some, as in Xemotrognti, a large linear 
Ca]>e insect, is extremely long, as are also the an- 
*tenuir, the latter being very slender. The thorax 
attenuated in front, amply characterises this sub- 
family, and, together with their porrect mouth, gives 
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tbem ft pcculiftrly kiauiaittve appearance. They are 
uanally very i^Ie, ana frequently gaily coloured : this 
is conspicuous in L^ptura^ Toxotw, and Strangalia; 
whereas in Mammunum, Rkagmm^ and CometM, the 
legs are short and (heir gait is heavy. They are fre- 
qip^utly found upon floi^ers and the trunks of trees, 
apd^piany species are natives of tifes country. The 
o^er sub-families are noticed Vadoyl [^(263 — 265.) 
M^K. Sh.] ^ ^ 

(2£i^.) On the sub-family AVydo/fW wckhall venture, 
inure at large. After our tirst theoretical Arrangement of 
the Capriconunt, wc select&i this group for iniimte ana- 
lysis, with the object of ascertaining how far the result 
would demonstrate the accuHicy of *(hir general distri- 
bution of tlie whole triU\ As we^have already ex- 
plained the distinguishing characters of this group, it 
will he only necessary to iinpr(*£ u]>on the reader its 
true typical perfection. I'lie •^iicydatiiue represent 
the MafacodcrniPH, or soft-wiiiged l>eetles, in the family 
of floral Copriafruea, precisely the saipe as do the A'fo- 
phiflinida* in the trilie of VrKdatores^ — with which, in 
fact, it is naturally analogous. Now, the great peculi- 
arity of the Mulacodernieif and the Staphylinida is this, 
—that the elytra arc soft, and much less developeil <han 
in any other typo : hence it followrs that, as the Nvv.y~ 
daliner represent these two groups, those forms w'hich 
have tile most imperfect elytra liecoine the most typical. * 
They are, in short, pre-eminently imperfect in that 
particular structure, which distinguishes (he CoUntptera. 
The genus XeaydalU Ot lAnna^us accordingly stands at 
the head of this^ub-famil)^ because, of ^11 those fonns 
which compose it, these have the shortest and the most 
imperfect elytra. • 

(2(>7-) 'i'he general as^iect of these insects* partkiUarly 
when alive, and running upon flowersf so closely re- 
acnibles that of the hymenopterous sand-flics (Sphe^ida) 
that even an entomologist is often deceived at the flr^t 
glance. The wing-cases are so short that the true wings 
are exposed ; and these, unlike most other beetles, have 
u 4f 
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no transverse fold^ but lie npop tbe long, somewiwil'r 
pedunculated, body, at their full length. The tnm 
Necydaii and the Sphttcida: frequent the same situatidhsy, 
both are fond off baskitng in the sun, and feeding upon^ 
the nectar of umi)eiliferoiis flowors ; and they may, 
often be captured froiq theivcry same plant. Thqia: 
active gait showaftliat their structure, like that of ajl 
the floral Lamv.llilprntp*\% adapted for running, We 
(^nsecpiently And the hin<ler legs remarkably long, 

< while the basal tarsal joint is double the length ipf the 
two next. Tfie most remarkable developcmosit of this 
singular form of ‘neetle, is seen in the AVcif/da/M majirtr 
Linn., the Eurppean type of the genus, at once dis. 
tinguished by itA ‘ very ^ short and abruptly truncated 
elytra. Other sub-genera occur in Troj>ical America ; 
one having the thora\ gloWse, the hinder legs hairy, 
and the elytra more Jei.gthenod and pointed; the other 
has the thorax cylindrical (0</o7i^>cmi), more like tJie 
European type, but tlte tapring elytra are nearly as 
long as the hod]; : in both these American types, the 
thighs are considerably and suddenly swollen. — We pass 
on to the next or sub-typical genus, Vvitpmma ( Tea- 
peruff of the French catalogues), where we have the 
geifrral form of a XpcyduHs, but with the body shorter, 
and almost entirely eovered by two very narrow elytra, — 
so narrow, indeed, tliat the whole body does not exceed 
' the breadth of the thorax. Nature seems to have a pecu- 
liar pleasure in representing her forms under appropriate 
disguises; for hare (Vhftuti) yte have beetles dothed in 
the vt^ry colours of bees add i4asps, — tiiat is, banded 
and H]>otU'd w/A bright yellow upon 'a <lark ground; 
the head is short, broad, and abrupt ; and is so much 
encased in tlte large globose thorax, as to appear con- 
founded with it. Th<*sc, like the Nacydali, are fre- 
quently found 'Upon umbelliferous flowers ; and, under 
several sub-generic forms, are common both to temperate 
and tropical countries. The three aberrant genera ap- 
pear to be represented by Dhtivhocera Kirby, Euryptera^ 
and Cleonia. In regard to the Australian DitiidhocerQy 
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titomver, we cannot ^ak from personal observation. 
Mr. Kirhy^ whose idea we have adopted, expressly 
mentions its afliiiity with Neeydaliit, and its analogy to 
. ; and it will be found thnt both these opinions 

are verihed by the attempt we shall now make to illus- 
' tl||e their analogies. • . 

Analogie/t of the NK<’YnAUNA:«ir«Yk4Mff Capricorn 
Famimks. ^ # 


CJoncrAifthc 


Head proiiiiitei^, Itomn:!. • 


FainiliPR of the * 
Cnpricnt nor. 

LpiTHBiuat. 


CtvriiV 

UHTKIincKIU. 
I'm (jm t 
Kl RVriFKll. 


Head obtuse, tiic Im»i‘ iricatiHl J 
w itliin tlio thorax, trout 

l'l)or.iv large, glolxtf* 

H(hly leiiffthriieil, ryliiulrical. 
Miiurh and jaws proiniiirnt. 


IloKTUlCIIIDA. 
Ciuinil lONIDA. 
rniDNiitJt. 


(3()8.) It is a remarkable ciroiimBiance, that one of 
the most universal distinctions Wtween the florul and 
the lignivorous capricorn beetles, nain^y, tlie different 
insertion of the head, is likewise conspicuous in the 
smaller group. Necj/doiiit and the Lrptvrida* feed ujjou 
flowers : they are, in their respect ivT^ stations, pre- 
eminently typical ; and liotli have the head distiifCtly 
projecting beyond the thorax. On the other hand, we 
see, that as Clptun represents the J^amiidiP, it accords 
with these latter insects in several respects : it is more * 
fond of w-ood than of flowers ; its structure is more ro- 
bust ; and the head, like that of a Lawifiy is so much 
sunk in the thorax, that tli^re is no indenture l)ctVeen 
the tw^o parts, t^ornpare tlse remain iiig^thrce genera, 
again, with the aberrant families of the tribe, and the 
series of analogies follow in the san^g order. IHutU 
ehocera is remarkable for its large globose thorax; so 
also is B(nttrivhuH, ^'he most lengdiened and slender 
beetles in existence are found among the Cureulionid/t; ; 
while Cleonia, in just the same manner, is the ino^ 
lengthened and cylindrical of all the aberrant Necyda^ 
lina. But still we want another genus to complete the 
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circk ; and this, from all we knpw of the natural serieB 
in other groups, should have exserted jaws, in order to 
represent the Lncanidtp^ the Prionidep^ the Staphylinida, 
and their corresponding types : no genus of modern 
systems appears to fiossess these characters more than 
Euryptrra, a very curi9U8 insect we found in Brasil ; 
its jaws are not, iitdeed, very decidedly exserted, but the 
mouth is consid||k«ably. produced : we are further dis- 
posed to assign it this station, I)ecuu 8 e it clearly repre- 
r Bents Ifiaph and Lvmtij which stH^rn to occupy the same 
station among their congeners as^Euryptera have falls into 
in the ciub-famil^ of Xfvy( 6 ilitin\ On looking among 
the other Lrpfutidrr, for representations of Euryptrm, 
we are iTiimediati^y struck wit!) its outward similarity 
to Stan ode ruit, iif th(‘ shape of its elytra ; wliile the 
beautiful parallel betv en jytstivhovt'rn and Lisaomitun 
is one of those resemtiiaiices all can perceive. So far as 
our analysis has yet i^tendeil, the sub-genera of Clyttis 
and Nfvydftlin are in unison with this series of the ge- 
nera of Xevyd(i{hitp, 

M'e have fre<|ueiitly called the attention of 
xoologistH to a singular fact, which the slructute of 
Diiftirhorera fully coiitirms. In the ra^orial type (or 
thilr which corresponds to it among insects), tiu* anteiinfc 
are either greatly develojieil, or are of an unusually 
complicated structure. The iriVa* of the Cnprirornett, 
which represents the rasorial trilx* of birds, are accord- 
ingly remarkable for the excessive length of these mcm- 
btrs. In like inaiincr, as Diafichovera represtMUs tliest* 
tribes in the little circle df tlK^ Xevydaliruv, so do we 
find it is diatinguislied from all thd^reinaining genera 
by the very same circumstance, — namely, the peculiar 
developement o^^ its anteiimc. The great prevalence 
of this structure is again seen in the tribe of Bornhyci- 
die, or the silk^womt moths, where' the antenme are very 
highly developed ; while, in the very smallest group 
>n nature, we have a sub-genus of NevydalUt where the 
antenna: appear as if borroweil from a Bombyx» It by 
no means follows, however, that all rasorial types possess 
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pectiiuted^orveryloni^antennc; because, if so, the bulky 
IhftutJftidiB shottkl have longer antenna; than any of the 
other Lanufliinorneiti which they have not : but here we 
And the same analogy manifested mtider ono^r character. 
Kasorial types are pre-eminently homed, or furnished 
with crests or tubercles, repre^ntinc the real horns of 
ruTYvnating quadrupeds. It i» thereAre under this form 
that nature shows us whidi i^ |lie y^sorial ty}H; among 
the Cetornuiiw ; and nearly every entomolodst who h|B 
meritwcd tliest^ singular and unwieldy beetlhs, has com-, 
pared thewi to horned cattle. All the leading types of 
nature are to la* known some thrtlt; or foui«]ieculiar 
cbaraet* rs ; hut as wo recede from the ^highest point of 
perfection, some one or more a^thes^ Vill gradually dis- 
appear : it therefore inevitably folliRva, that there are 
com para lively few instances which show' a combination 
of fl// the typical characters; bccaifse, in e^ery group, the 
typical examples are much fewer titan the ttbt*rrant. 
Hence a rasorial type may lx* indicated by the possession 
of horns, witltoiit any unusual devcdop^inent of the un- 
U*nnte, as is the ease with the Dyvustuhc and the Mvgtu 
mmua\ If Ixuh these characters are wanting, natun; 
confers upon the type some other of* the nisorial cha- 
racters,— namely, an unusually long neck, as in ih^ra- 
meiofHirda/ist the sw'an and ostrich among birds, and Agra 
and ( nstionia among the predaceous lartles. If none of 
these indications of the rasorial type are seen, nature is* 
still consistent ; for she ornaments her type with ocel- 
lated or rounded spots, in imitation of the^fieacock—that 
bird which stands at fhe ^lead of the JlaBnrvs^ and in 
which she has cdhsequeiitly^concentratec^A// the rasorial 
characters in the highest {lerfection. These r(*markg, 
although intriKluced to illustrate the g#nu 8 ^iM/»c/fot’cm, 
must be considcred^as applying to all natural groups 
throughout the animal kingdom. % 

(270.) We shall conclude with a few remarks on the 
genus Eurgptera. Most cmomologists, upon a has^y 
glance, may be tempted to look ujioli this os a very ano- 
malous form, whose admission among the NecgdaliiuB 
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appears extremely doubtful. A jnore attentive examin- 
ation, however, will weaken, if not entirely remove, the 
doubts. In the first place, the very pecidiar strucUire 
of the antenna* is a c«tronp; indication of this aiKnity ; 
secondly, it is the only fonn yet discovered in this sub- 
family, wherein the moi^th aivl jaws are lengthened and 
prominent. Theoretically, we have abundant evidence 
that such a form ^ to ib£ found in every natural genus ; 
Ijecause, without u. we should have no representation of 
the IWioitvln* and their corresponding types. Now, tlie 
ntoiith of Kuryptera assumes all the lengthened pointed 
appearance of thdx of a bec;*while the pro.Kiinity of the 
antenn:v,and thy wide liTinination of the elytra, remind us 
iinmediatidy of and of Lycnn , — two groups which, 

in their own cireUs, oc' tipy exactly the same station as 
that we have assigiuMl Euryptvra among the j\Wyda* 
/mrr: these rellkoTis appear to us much more weighty than 
others, by which it iiuly be urged that lluryptrruny from 
its lengthened inuz/le, is ir»oie likely to l)e the type of 
the Curru/hiiiid<c. If w'e had to look only to this con- 
sideration, tht analogy is certainly strong ; but how then 
are we to account for the depressed form of the body, 
and the dilaiatio’n of the elytra? 'I’be C'urvu/wnidUe, 
and* all their representations, the 'rroyvfa^ and the MeUh- 
huthuliPs are eminently thick and convex ; the resem- 
blance. therefore, d«H*s not seem sufficiently strong. If 
an analogy is true, the whole structure of an insect can 
Ix' illustrated ; for, by comparing it to numerous others, 
all holding the same station in their respective cirtleg, 
we get an insight, by every 'I’reslii comparison, explana- 
tory of someone or other ‘Of its pechliaricicfi. What 
other sub-genera Ixdong to Enryptvra, we know not ; 
hut a very rema’-kable type, which w’e here delineate, 
appears to connect it with the Lvptnrhup* 

(:271*} In thus attempting, in some measure, to iii% 
dicate those principlt?s upon which the two typical, 
families of the 0/prieorwe.v, as we conceive, are natu- 
rally distributed, we feel how much remains to be ac- 
complished. Our views, as it will be readily perceived, 
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are completely at witnoe with those who have gone 
before us ; and yet they have every appearance of coin- 
ciding with e\'ery thing that we hate hitherto written 
upon the natural system. Thus Encouraged, we have 
had less scruple in giving them to the public ; and we 
hope it may be instrumenfUl in break yig up the present 
disjointed and empirical mode hf studying animals, and 
more jnirticularly insects : our great will then lie 

accomplished. • ^ 

(^i75ih) A few remarks upon tlm grpup wc have * 
provisionally called Dahfcf^ru wdll c|pse our jfiresont 
sketch of these capricorns. They (CoAmimma, fVe- 
mhr, DUuuUiJt, &c.) are commonly tengtrd, by collectors, 
fjottle bnathHn^ from the circuiAutance a considerable 
number having fascicles, or tufts of hairs, situati^d alioiit 
halfway on their aiitennie, and soingtirnes, plough rarely, 
on I heir hinder fw^t. These* appendages, however, are 
sometimeH found in certain insects, which in ail other 
respects lH*long to the LnmiiH^ ; while in many of those 
wdiich Kee*m naturally situaUHi among %he Lvptundtt^ 
there are great diderenccs in all other parts of their 
structure. Nothing but analysis, tbecefore, will de- 
termine whether these resemblances are relatiom^ of 
analogy or of affinity. In the mean time, liowever, we 
cannot resist the belief that, betwei*n the Strnororiutp on 
one side, and the on the other, a large portion < 
of these insects will intervene, and constitute the most 
alierrant sub-family of the floral capricorns. Those 
which appear to us the most typical, have the timrax 
cylindrical, nearly half Ss long as the body, and always 
smooth; the heaif small, tiSneate, and #bnk ; and all 
these three parts are nearly of equal brearltli throughout. 
In this rcs|)ect, they considerably resenfble the Sap^ikr, 
but in all other points are totally different. The legs 
are slender, thighs very clavate, and the hVst tarsal Joint 
lengthened! : the elytra are truncated and unarmed ; but, 
in such as show an affinity to tlie Stemcorinir, tliey aid 
spined ; while in others, ^hich remind us of the Neey- 
dahfuff the thorax is short, broadest in the middle, and 
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the short antenns much resemble those of N^e^Uit. 
It is upon these considerations we ground our belief that 
the Lrpturida form a natural circle of affinity ; and that 
the Danycera* corresj^ml^ in their own group^ to Che 
Sapt'rdfp, whatever their respective ranks may he. There 
is an objection, hof /everiagaitptt this location of theJ>i4^ 
certr, on the score of analogy, which, as few will afttici. 
pate, we shall ^TdrselVes mention. If the thorax of 
hisects Ik? <irged by some as representing the neck of 
‘ quadrupeds (f position we cannot admit), therf'it may 
he said Jthcre is iiq analogy l)e/wtx*n the I)uMf/rfh 4 P and the 
swan, the giraffe, an<l other long-neck e«l Vertebra ta, be- 
cause ihphe are \ar9rial tyjies, and not the most aberrant. 
But even adniitti^tg thh, the long thorax of these inst*cts 
fin<l their representative*^ *1 Bnmtuft, among the Curm^ 
iionifi/r, arnl even in a »vhole order of birds; for the 
Orallaforea, or wacL^rs have the longest necks, as an 
order, of all others. However this may be, apparent 
affinities must not Ik* di«turb<*fl for the sakf* of such ab- 
Ntruse questimis'as tht'M*, which may be safely put aside 
untd natural uffiniticH are lK*tter understood — at least, 
among the Anntthm 

(hir fourth family, the Bofttriehider, although 
of comparatively liiniUst extent, is of a very marked 
oharaettT ; and also, although possessing considerable 
habitual resemblance, esjipcially lietween the typical and 
least alK*rrant forms, yet in |>articuIarH differ much from 
each otlier. The most typical structure is for the head 
to 1)0 retractile within the jhorax, which is large, sub* 
globose, and forms a ventricose hood^* the body itself in 
cylindrical. *1n the most normal forms, the antennie 
are geniculatixl and clavate at their extremity, the knob 
being vometime'»'aolid. In some genera, as in Hylurgua^ 
HyiaJtfes, Sfvhftvx, the head is «prolonged, anteriorly, 
into a trim rated snout ; but in Tomini*^ PlatppuB^ ^c. 
it is obtuse ; in the latter genus, the tarsi arc very long 
hnd slender, exceeding the tibiie in lengtli. In the 
closely allied genus 7 V*JW*rorcr«jf, the basal joint of the 
antenna? is continued^ in the male, considerably beyomt 
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th6,iseiit<mlatioB of thetfrg»ti> mi this process is dilated 
at its apex into a fornicate appendage with a long fringe^ 
and, in repose, the two combined meet over the ibrehead 
and cover it like a cap. In Tomans ^ t\ts elytra are fre^ 
quently retuse at their apex. ^ The little Seolytus is no- 
torious for the devastatioTi^t has caused among the elms 
in the vicinity of the inetW(polii( but it is a point not yet 
quite satisfactorily decided, if it* is insect which is 
the original dejtredator, or whether, from ^ome oth^ 
cause, ohe tree having fallen into a sickly condition, * 
these inseds then visit if, ayid greatly accelerate jts total 
destruction. The majority of this family are suh-cor.. 
tical dwellers, comparatively few of pi.Tcing into 
the solid woo<1. Almost ever^ vsiHvi^s has a diiferf*iit 
mode of forming its gangways, and in some cases the 
channels they elalairate are extremely f‘legant. Between 
these, which have the closest afKnitwto our next family, 
and BfMttriehufc, Aitate, the cfiicf and most marked 
differences consist in the clava of the anumnie being 
formed of thtgec distinct and w^parate jofhts : there is a 
great difference also in their larvw; those of the latter, 
where, indeed, the structure of the aiUeimir has a la- 
mellated indication, being considerably like those of j(he 
lAimelHrtkrufH, and have long legs, whereas tlie former 
are apotU, or have but warty tulxTcles. Those of Afwte, 
dec also more frequently bore into tlie solid wood of trees. 
In Ahobinm, and its immediate ailies, we observe the an- 
tennae becoming filifonn, theonly intimation of its preced- 
ing structure consisting in thg elongation of the threc'^ter- 
minaljoints, which|Oinetime8,asin J)ryftphiiut, exceevlthe 
length of the remainder of the organ. "We fhiis deu^ct an 
indication of the proximity of PUnuH, in which, however, 
there is a departure from the xylophagdiis habits of ihe 
group, pointing evidently towards IhrmeMten, whence 
we doubtlessly come into close contact with tlie circle 
of the Siiphida, By means of Nemonoma, and from 
it through TroffoniUi (for it is here we exjiect the* 
latter must come, proved by that affinity), we find col- 
lateral affinities impinging clearly upon the Cvet^juke in 
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the circle of the Prianida. Wf have not space here% 
analyse these relations, and can only hint at thenr to 
guide the student’s further research. As aberrant con- 
stituents of th'is^ cir6e, we shall^ of course^ find many 
of the small xylophagou4 genera, as Lyctus, Bitmna, 

&C, &lC. 

( 274 .) Our fifth family coiUists of the Cureulio%tda» 
,, It cannot be exploited that we can give more than a very 
/l;eneral ide^^of this enormous concourse of insects, which, 
' in SclMiiiherr'a monograph, already occupies fivO' octavo 
volumes of nearly a thousand, pages each, and >dll possibly 
require as many more to complete it. The de«<cribed 
species consideviiply exceed 5000 in number. The most 
striking peculiarity iiu* their ecunoniy is* their being 
very extensively carpo] ^tgous, or feeders upon seeds and 
fruits: we have ahy'.'aiy noticed some of their most 
prominent fratures*> and thence we may assume that 
those which have the' longest rostra, and most strongly 
geiiiculated antenine, tnust, of course, l)e the most typi- 
caI in their oxvi'r circle ; we therefore finc^ them in the 
frenus Jia/fj7n'riHffj our common nut weevil, and its affini- 
ties. Mvynrhhiits and Antiiarhinna also offer us striking 
int^'diccMof this characteristic; in the latter, this rostrum 
is several times longer than the body, and as slender as a 
stout bristle. 8chdiiherr,iii his very artificial arrangement 
of these insects, has widely separated these genera ; he 
has, however, suggested a new arrangement at the com- 
mencement of his fifth volume, tii w’hich he has turned 
the whole iniiss, of what he calls the spurious Curcu- 
lios, round, to follow the OrY/ioeeri, or those which 
have not the Antenna; geiiiculated, but which are usually 
long-snouted insects. By this means we have them im- 
mediately euceei'ding the Cw^wni and likyncophorm^ 
insects, also, which have long rostra. The filiform 
Brenthideft, as also the Rhinmnaci*rideH^ AnthrifAdew^ 
and Bru(hidP9t as abnonnal forms, are excluded from 
die genuine series. The most typical Gmtatoceri, 
or those with geniculated antenns, are evidently con- 
tained in the fint division of his Mecarhynchi,^ namely, 
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Erirkinidet, two ^imt of which wd have already 
jamSoedL The poaition of the lega^ the structure and 
number of the joints of the flag^um of the antenns^ 
the form of the pectus, of the rostiumj^alid of the lateral 
channel in the latter, into tij^ch the insect can witli* 
draw its antennc, supply^e f/padinj^ characters in the 
generic distribution of ^jin best of insects* Thus, in 
some, as in the Cryptorhynf1i% thg insect has the 
power of burying its long rostrum in a gi^ve in thi^ 
breast^ Zygopt^ in this Same group, is r^ markable for • 
the size a7|d contiguity tif its eyes, as also for the com- 
pression of its legs, and ^Mommychus for thb single 
claw at tlie apex of its tarsi. In Mecojfus the anterior 
legs of the male arc exceedii^ly If^ngthy. We also 
find lengthy anterior legs among tfie Ithyiichophora^ 
which have not the power of concealing their long ros- 
trum in the breast. In the lattSg, the tarsi are con. 
siderably developed, and they contain tlie largest genuine 
weevils, all being truly car|)ophagous. Frotocerim 
colossum is more than two inches longs and of a pro- 
portionate bulk ; in length, however, as compared with 
bulk, the Brmthides are the most conspicuous, for 
Brenthm^ Itnrhicornitt, a New Zealand insect, is usually 
two inches and three quarters long, and at its wiliest 
part it is not more than two lines wide : but the most 
bulky of this group are to be found in the short-snouted 
division, in the genus Bravhyeernitf wherein we have a 
s|)ecies more than an inch and three quarters long, and 
an inch broad, and all its limbs of a proportionate ro- 
business. These latter iiJIecA, which are apterous, occur 
in sandy deserts, fnd we ha^ already had occasion to 
compare them with some of the Pitnelias, with which, in 
habits, they completely agree: theyocour iivabundiace 
in Southern Africa, Patagonia, and the French coast of 
the Af editerranean. Apterous insects are wery frequent 
in this group,Vhich also, although it presents yi^ry many 
obscure and black insects, is chiefly remarkable for the* 
brilliant splendour of the migority of its members. A 
well-known instance of this splendid clothing, and one 

X 
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not easily rarpassed^ is to be fou^d in the common dk- 
inond be^le, ErUimut imperialis, and its neighbour E, 
hplendidnSy insects usually so abundant in tbe Brasils, 
that the trees which <they inhabit — a species of Acacia 
«—• are more densely coverd I with them than with their 
leaves, and which, wouhl tluH happily predgurate the 
gardens of the ]Ica{)eri(lai their golden fruit, nhere 
lefulgent with th^ {nost delicate and varied tints of gems 
Kid metals.^ Cyjphu* also is very rich in its vestments, 
*yet few surpass the elegant 'little Conto/es Tnr.'viri^*, 
which, upon a golden green gtound, has aACouple of 
oblhjue hands of a bright coppery hue. The colour of 
these insects, ftp* which we have significantly used the 
term clothing above, is p.oduced by tbe imbrication of 
a multitude of iidhuto cales of a variety of forms, and 
which under the mi^r •'.cope, for which they prove ad- 
mirable test object^, exhibit differences of sculpture ; 
and this, from its varbus reHcctimi of the rays of light, 
produces all their diversities of tint. Although the colour 
of the mi^jority ')f thefa* insects is usually j>roduced by 
the scales, yei some of intensely brilliant nucs are to- 
tally witlmut thetn, as in the genus Eurhinuit, where 
we have greens, blues, and purples — the colouring of 
the integument itself — unsurpassed in the whole cir- 
cle of tlie Coltutptfnt ; these are smooth insects ; but 
in Hhynvhitt'fff a softened tone is given to their tints 
by a multiplicity of minute punctures, whence a 
lengtliy puU'scence envelopes the creature, C)ne 
of the must splendid of the latter is tlie Rhynehite* 
Raeehuitj an insect which husVlerived its sfiectfic name 
froii} its attachment to th^ vitie, which unfortunately, 
however, it ** loves to destroy,*' for in tlie vineyards of 
the Contini?nt it is frequently very detrimental. 
are prepared to ex{HH't many eccentricities of structure 
in so large a group of insects, and of which we wltn^ 
on all silks remarkable exemplifications : the thickened 
snout of Hipporhinm; the two curved spines of the 
proi>ectU8 of Diorymtnut, as also its hutn^ied thorax ; 
the remarkable obesity of GuiopBhu ; the conspicuoua 
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central strangulation* gf Hyphantm ; the tabular flat* 
ness of Hfmiaimotus ; the spinoRe and tulKTculated 
backs of many Hi/^trhini and Amyrteri^ and the very 
obtuse snouts of the latter ; as iflso th# gibbous f(»rms 
of Byr»aps ; the thickened/ antenmv of fVoeerti# imd 
Epistts ; tlic remarkably u»1eiuVer ai|teima* of a small 
newsgenus from \'an Wwiu'n^s Land, in which these 
organs are longer than the fic^y ;• ^nd JCurhttwphtrJt^ 
one of the largest of tliis group, wliich l^s its IxuW 
covered with scattere<l tufts of erect hrcpvn and wlnie* 
hair, — allaofter striking* instances. Being chiefly phy- 
tophagous insects, — for limrhyrrntJtf and some few 
otliers, form remarkable exceptions— Ji^y are, of course, 
the natives of all countries ;* *nd the more luxuriant 
vegetation Ijectiiiies, the greater is their popuhition, 
which is strotigly confirmed hv^ their ahundunce in 
the Hraxils. It is chiefly from tj^e aljerraiil portions 
of tliis large group, that we trSce their more direct 
affinities ; thus, by means of J{ftinownrrr, \vv have 
a passage t^arked towards •and Safpinyu»f 

in the heteromerous division of our MnhrwhrmatUy 
and through Rhiuoiia to Lyvuft, in jts peiitamerous 
division. In they direct, by their flaln-IJ^iied 

antennw, to the Lameltivoruvif, and by their t'li larged 
posterior thighs to Sayra, hi the inonilicorn circle ; 
but it is by Mrrnvfrita and Ptyrhodrrrs, among the , 
AnthrihidvH, that we have the most evhlent affinity 
indicated with tlie normal Cuprirnrnvn, Here, also, in 
the broad short snout of EupnrinH^ P/aJyrhitinfip and 
iMpnpPZusy we have an afhnity shown with the Seohifhltr, 
in the circle of tfie which il furthcr«coti- 

fitined in a diifcreiit part, namely, to Anobiuni, ^:c., by 
tbf? serrated clava of Artrcrrvn, If wf may venture un 
analogy with the Pr**^ntorv9, we have it hiiiU*d at in the 
lengthened neck of Apfuierutt, wliich iifljt'li resemljles 
Cmmniu; whence Linnwus mistook me ofMhe latter 
for an with which he considered AiHuleruH a% 

congenerical. W, E. Sh.^ 


X a 
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< CHAPa-IX. 

r^Hfeop'rsRA, i^tinued, 

TirK ^ 

(S7/>*) 'I'hr MoNiLitiORNKfl appear a most natural 
tribe of the Colmptera, when we look only to the chief 
types ; but until tUoBe,.*which we shall here term the 
aberrant forms^ are bei v r studiecl, their precise situ- 
ation in the series js rather sunniscHl than asserted. 
This division is eiiyncntly distinguished from the Ca- 
pricurw^it^ both by th^ habits and form of the larvce, no 
less tlian of the perfect insects. In one sense they are 
the most typicabof all C while in another they 

are the most aberrant ; a paradox which may be thus 
explained : — 'I'he whole teiiour of our remarks upon this 
orcler, when looked at as a whole, f^oes far to prove 
that the develo{H«nient of the superior wings, under the 
form of hard easc>s, and great powers of walking, are 
two of the principal characters of the order. Now, 
the lirst of these arc more conspicuous among the ino- 
nilicorn lieelles, than in any other trils? ; the elytra 
not merely coVer the body in the ordinary manner, but 
actually, in tlie typical fainil/^, are so much dilated 
as tp project* beyond the* body, so as to protect the 
legs; while the thorax, in a similar manner, foirms 
a shield which* encircles the head, and completely 
hides it when viewetl from abovt; These, in fact, are 
the universal^ characters of the numerous family of 
the standing at the heafl of the tribe ; 

and which, from thus being concealed, as it were, by 
a buckler over their liodies and joints, are called tor. 
toise beetles. Their inferiority, again, to all other 
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Cokoj^a^ ii shown im a different way. They have the 
shortest tarsi of all others, and composed of die fewest 
joints * ; they are consequendy the slowest walkers. 
We thus verify our second nroj^sidoif, of their being 
the most aberrant of all Comptera^ when viewed in op- 
position to the CicinMi^JPi—^e most pre-eminently 
typftal of the order in^'e powers of locomotion. 

(276.) Looking, therefore, tc^the^^^^fdrr, and their 
near neighbours, the CorrineUitUp, or ladybyrtls, and the 
ChryttP^ielitUe, we see a numerous assemblage of small,* 
thick, glcAose beetles, Vi^i the bod}^ very convex on 
the upper part ; the thorax nearly as broad as the elytra : 
the head is always small, cither su4k«in front of the 
thorax, or concealed beneath fte the ^ntennc are moni- 
liform, of resembling a string of beads : the legs are short 
and dkick, with the tarsi dilated a^d heart-shaped ; the 
drst joint of the tarsus, in the typical group, being scarcely 
longer than the second. Primary characters, however, 
taken from these organs, in the present group, are al>- 
solutely of no value whatever, for they Vary in the most 
remarkable manner in almost every family ; nay, aome* 
times, in the most natural genera. Among these insects, 
the Caimida are most remarkable for the singiilari^ of 
their forms, and die Chrpmmdida for the brilliancy of 
their metallic colours. MacLeay, looking also to otlier 
characters, perceived it was one of the most natural , 
groups in the whole order. He dehnes it as having ** a 
hexapod and distinedy antenniferous larva, with a sub- 
ovate, rather conical Ixk^, which the second segment 
is longer, and of f different form from the others, so as 
to give the appearance of a thorax.*' This definition 
is more especially taken from the larvie of Caadda and 
Cocdnella, the two typical families of the trvbe. Among 
• 

• Mr. Macl^r, long ago, comfilctoly exponcd th« aihSrlal nafurr of tlie 
taisal aystein {Liiui. ’I>ana. at.}. In' Khowiiig, U>at wbai Uh* tliou^t 
weire tetTamertm* arv in fact peotamrroui ; and thi^boce whkb 

wwe sailed triratnoi, were actaidly tctramerotia! And yet we Snd ttali 
exploded lyitem takin up again, and called Modern C laMificatlon," be« 
cauie It » in general use, and uf eaty applicatioii : " m> ii the mnary 
•jstew of Ronnie. 

X 3 
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the aberrant groups^ however, thnre arc several modiii* 
rations, more or less influenced by their affinity to in- 
sects beyond their own circle, and by the analogies they 
l)ear to others. ' Fhe gicat majority of the MmUicoTne9 
live u{)on the leaves of plal ts ; but there is an extraor- 
dinary excejiiion ii regard M^'thc Coet^wllhur, or lady- 
birds, whose Jarvie are carnivortti^, — feeding most vora- 
ciou<dy, as is well Jcmowvi, upon the Aphirlen, or plant lice. 
This is anpthcr marked instance, within this order, 
'of herhivorous and raptorial insects being actually as. 
sociattsl ill the same group and yet, that fliey follow 
each other in a natural series, there can he no doubt, 
'riiis carnivorous, pn pensity seems to be shared also 
by (he hut Is vsfltt; unknown among the larva? 

of the other famifies. i)id our space permit, it would 
not be difficult to sly-v that the ladybirds correspond 
in their own circle Ao the predatorial trilx*, just as the 
Ca.'ixifhv represent tlie iMmelliHinicd, 

(‘■^77.) The three alK?rrunt families which w'e consider 
as more or less cnnnected with the two preceding, are the 
ChithrUifi\ the and the — eachdifler- 

ing, in a striking manner, from the other, Ixith in their 
larvji and perfect state, yet all possessing certain cha- 
^ ractera by which they approximate to the typical structure. 

In regard XoCryptoiTphalmt^ it is impossible to determine, 

, without analysis, whether the insects form a part of the 
Chry^omr/ht/r, or of a distinct family. The nature of their 
larvie, which is stated to be unknown*, might help us to 
determine this question. However this may be, we 
have no doubt that the genus Clytkra is the tyjH* of a dis- 
tinct family, analogous to the^dcrorininrc by the elongated 
fore-legs of the perfect insect, and to the Hettperid^B by 
their larvie :i>the '^aperies are few, and are remarkable for 
the large size of their heads. T,he Erotyiida are the 
largest insects Vontaimxl in this tribe, and differ so much 
among tlytfnselves, that, from not having been properly 
analysed, we cannot separate the true from false 


• Oriir. Cuv., p. IML 
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aflUnities. We eonaidlrr the types, however, to he {ler- 
fectly distinet from, although strongly reseinhling in 
outward appearance, the SilpkUUe or Pitneli<lw (the cor- 
responding group in the tribe of Predaibrea) ; and dial 
the Stenoehia enter herein. Finally comes the genus 
Husjia, as the type of a family, alilie distinguished in 
its 4arva and its {lei^ve! stdte. By this form, and 
Alumwt, we again reach the and complete the 

circle of tlie Monilif^nes which are here epitomised. • 


Analoyiett of the Mwnii.icokn i^atnUiei/m 


Fumilimoflhe 

AloHitiCumes, 

CAHHinc. 

CHaviioMM.iiia. 

KKfin 1.1 nj;. 
Ul«l*IU.K. 


Auatof^s. 

Pro-cniiDcnlly rypiouL 
Klytra ifuft. 

Mnict alK'rrai>t } Ur^israf IaMc 
L iarva rnHling interna lly. 


Trllio of the 

CtAiU}fi/t'rn. * 
I.AMKU.UOaMKH. 
PanuaToHRii. 
MAl.ArOI>KRMRH. 
MoNii.iruRNra. 
CAPRU-OHNIiN. 


Every principle of analogy drawn from various groups 
of vertebrate animals, no less than of insects, shows that 
CoMffida is the pre-eminent ty|H! of the whole tril)e ; and 
we have seen that such is also the station of the laAclli- 4 
com bet^tles. Coi'rineUa, in fact, although raptorial in 
its larva, is but a sub-family of the Casttida.; and this 
station, confirmed by analysis, shows it to he the raptoriar 
division. In what manner die ChrpHomvlidm represent 
the Predatwea, otlierwiMs than in holdingnhc secoijd sta- 
tion in its own circle, d^s ftot appear ; but the soft elytra 
of the ClyibridiB\eem to ^present ihemMalacodernieit, 
The resemblance, again, of such genera as Erotylua 
and Stenochia to Blfipa and many of th<; Silphidw, is 
so dose, that it is difficult to distinguish one from the 
other ; while the larva of Hiapa is stated to lie so like 
that of the capricorns, that we cannot be v^w far wrong 
in assimilating them : nevertheless, until the true station 
of Sagra and Donaeia have been worked out, we look 
upon the station here assigned to Hittiia as more than 
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clottbtfuL However thiR may frentually be decided^ 
it is quite clear that Hi9pa is a representation of Lffevu, 
—with which, but for its obvious affinity, as we think, 
to Alurnui, we qhou1(hhave placed it. Haitim appears 
a subordinate division, or s^family, among the Chry99^ 
melid€B ; but that rvhich is 4teld by the Cieri of La- 
treilie must also be left for tv^die investigation.* A 
rapid survey of Ij^ie chief groups, which probably enter 
into each of these families, will now be given. 

• (278.) 'l^is is doubtlessly the least elegantly'diver- 

sided, in the forms of its contents, of any of tfan divisions 
of the Chleoptera : a great number of genera yet uncha- 
racterised exist ki^it ; and it also contains many very 
abundant in the species^, ' A more than adequate com- 
pensation, however, fo. this uniformity and inelegance 
of shape, is made hy^ the remarkable brilliancy of the 
insects incorporated jji this group, which contains some, 
perhaps, more dazzling than any in the whole circle of 
Wtles. In confirmation of this assertion, we need but 
mention the single genus f^improifoma , — some of the 
species of which sparkle more vividly than even the 
most lustrous ge\ns, and are equally fitted, as they have 
also been used, for personal decoration. ^Ve will first 
treat'conjunctively the Ca»md%da> and Hiipid^B, the first 
and last members of our circle, and, consequently, where 
it is confluent. The structural differences between the 
two families are but slight, and consist chiefly in the 
form of the thorax and the developement of the head, 
which^ in the Cassididtp, is concealed by the enlargement 
of the anterior portion of the foorax ^ whereas, in the 
Ifitpida, it is ^entirely expebed. The South American 
genus Imatidinm appears to connect the two forms, in 
which the he.'ul is dess exposed than in Hippa, and the 
thorax less developed than in The insects of 

the latter group<^are usually of small size, and the typical 
genus itse}(#48 of universal distribution : they are much 

* Mr. MtrliMV conjidurM thvv belpng to the Mmc tribe ee MdiP eoA 
M<>nMto,<~that ih, to the Malaeoiermei i a auiiiKMltlon wliicb Men* to me 
highly pretable. 
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moitt brilliaat in they colours when olive .ihan dead, 
wliicli then fade ; although they may he renovated for a 
short time by immersion in boiling water. Some have 
the. disk of the elytra elongated |ierpendicularly into a 
taU spine, presenting a convenient bold for removing 
them from plants; othera Yyi/e it elevj|^ pyramidically : 
the)i present a good daid^of difference in the outline 
of their form ; some being quadfaje, ^pt the most reguliur 
and usual figure is a perfect oval, l^cir larvae possess 
the singular habit of covertng themselves wflh their ex- . 
crement, vhich is held suspended over* the body by 
means of a furcated pn)ceB8\)rigiiiating*from apex of 
the abdomen ; and this crust they hav|» the power of 
raising or depressing to suit €]^ix ccnvenience. They 
feed upon the leaves of plants, upffn the surface of 
which they take their transforimuions. The CovciueU 
lifUtf which we have above associifted with them, have, 
as we have Uiere also shown, totally different habits, — 
being carnivorous. The perfect insects are very convex, 
frequently completely hemispherical: th«ir tarsi have but 
thrw distinct joints ; and their antennie are short and 
gradually clavated, — the articulations of the club being 
transverse. They are very numerous, *and occur in all 
countries ; and are sometimes so prolific in individVials, 
that upon our coasts we have, in some years, scien tlie 
cliffs and shores densely covered with them. Such appa- 
ritions are welcome to hop growers, who may then ex|>ect * 
redundant harvests, os the Coccinella, or ladybird, feeds vo- 
raciously upon his chief enemy, tlie.4p/ifa. iJhiloeornstaid 
Scjfmnw, in the same sffb-ffiinily, have the same habits* 
In this group we^nust also Associate the S^d4>mychi, the 
majority of which feed upon funguses. These insists 
are ovate, convex, with the thorax ufuall^ much nar- 
rower than the abdomen, and either quadrate or irape- 
ztform. Our solitary British species of ^e genus is of 
bright pale vermilion, studded with blaclNipots; and 
occurs, sometimes, beneath the bark of trees, in tonsidei^ 
able profusion. The exotic Eumorphwt has the sides 
of the elytra, in some species, dilated like CasMa, and 
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extending considerably beyond t^e abdomen ; tbeir an- 
tennc are dilated into an abrupt, compressed, three- 
jointed clava ; and in some the inside of the anterior 
tibia of the male has, itowards its apex, along decumbent 
spine. Other cognate gen'^ra have not the sides of the 
elytra enlarged. ^ 

(279‘) Our next snlHfamdyi«>the Chnjmmelid<tY are 
convex insects, gc^neridly ovale: they differ from our 
second section or the preceding, in having four obvious 
Joints to the tarsi; antennSi not clavate; ani& their 
larvie, at least those of the ty|)t», are naked, and feed 
upon tile leaves of plants/ leaving nothing but the 
fibrous skeletoi^ The Galeruridfpy which contain also 
llamca,— but w'e think very incorrectly, considering the 
different structure* ami habits both of larva and imago. 
— are a component portion of the present family : the 
latter are remarkable^or the great enlargement of their 
posterior legs, which gives them the power of leaping ; 
and they are the only insects, throughout the phyto- 
phagous divisioil of the (’o/eop/ero, that possess this 
power. Their larva* and themselves are exceeilingly 
destructive to plants ; and our fiirmers have frequent 
occasion to execrate their existence, on account of their 
spoliation of turnip crops, — one of these little skipping 
insects lH*ing the well-known ami formidable turnip 
fly ; their larva* feed lietwTeii the membrane of leaves, 

* upon the parenchyma. TriUmm and Tt ipltijr, which 
British entomologists have usually associated WMth the 
Enffidir, evidently come into this group somewhere ad- 
jacent to Chrffftotnela: thej afo fungivorous insects; 
and some of the exotic speties are very conspicuous for 
size. The types of the sub-family Galerura are formed 
like the profedii^, but they do not jump, and occur 
chiefly in humid situations. , 

(1280.) On/, next family, the Clythrida, are all 
insects oL/a heavy obtuse form ; sometimes, as in 
CMamys^^of a rough and very unequal surface, more 
resembling a cluster of irregular crystals than an insect : 
it is exclusively American. Clythra itself is more 
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elongate^ nearly cylindrical, and very obtuse at both 
extremities ; it has short serrated antennie. 
fi/ta/us is of a somewhat similar form ; but its antenna; 
are usually very long, especially in the males, and 
slightly clavate at the apex* 'Its head, also, is retractile 
within the thorax, whence name ;|jwhcrea8 in Clythra 
it isgdeflexed, and hasaspry prominent mandibles. The 
latter appears confined to the^Old World; whereas 
CryptMiepiiuliU^ which is a very numeAux genus, nearljr 
5200 b)a*cics being known, *has a universal Ange. The, 
larvie of t)|e insects of* this family bave*a peculiar ap« 
pearance, very unlike the* neighbouring faniiMcs, and 
•more like those of the LomeWicorne#,— being consider- 
ably swollen at the posterior •^jjreinit^^, and frequently 
curved. Like the CnftM/t*, tliese iiltects use their ex- 
crcmient as a protection, — fonning a case of it, into 
which they retire, protruding onlj^their heads and legs. 
]^lany other genera — as the l)eaiititul CitUtspin, Eumol- 
pu4t^ an<l Lamprtmmm — belong to this group ; the latter 
exclusively American, and of coiisideralde refulgence, as 
U'e have before observed, and whence Mr. Kirby named 
it gencrically. 

(iJfil .) The Erotyiiflfv are our next family, and have, 
like the Eumorpht, an enlarged compressed club tit the 
antennie ; the ^)dy very giblwus, the gibbosity almost 
aiigulated ; and they have also longer legs Umn the 
cognate families: they are fungivorous insects. It is* 
exceedingly remarkable, that several truly heteromcroiis 
genera find their complete analogies within this circular 
group of insects; for %e Cannot consider them 'close 
affinities, altlu>u((h the resemblance is^ frequently so 
great, that any but a skilled entomologist would, iVom 
their appearance, place them witli thf gei^era they re- 
semble. This show's how important it is to divest 
ourselves of the influence of appearance, \n(l to examine 
carefully ; for it is particulars only that^>an confirm 
identity. As instances of these deceptive fornU, 1 ues^ 
mention but a few ; namely, Sphmucus, Nilio, Coaay- 
phu9, and Hdecwi, Although the structure of parts 
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would justify our placing Lang^ria in this Bttb-faiiiily» 
yet its general form is so disstinilar,<^it being very elon- 
gate and linear, — that we consider systeroatists ought to 
And a more apyroprinle place for it. We cannot think 
that, like Tritonut and Tripkup, it is fongivorous. 

(^82.) The llypidce art.pur Afth family, and, from 
their close affinity to the ^ansidfiij thus complete, sn we 
have before observed, ..the circle. They are depressed 
insects, with shbrt legs, and porrect moniliform an- 
^teiuia*. The typical genus «1 b usually surrounded by 
spines, which give it a formidable appeorap.ce, as well 
as a name. Although the Structure of the perfect iu- 
sect associates it very closely witli our Arst family, yet 
the form and habits of its larva as widely separate 
them ; for the larva >r the present feeds, like that of 
HaWra, between the membranes of leaves, upon their 
parenchyma. This ^arva is robust and of a tapering 
form, and undergoes all its ttaiisforinatioiis within the 
leaves ; different si)ecies frequenting different plauta. 
The largest in«i'ct of the group is contained in this 
family, in the Brazilian genus Alunius, which seems to 
replace there the Jiinfia of the Old World ; and yet this 
insect is only comparatively large ; and the character 
of whole group is to contain insects of small 
dimensions. 

(283.) There being no greater cliAercnce between 
' Hh/Hi and OntMa than we And between Haltica and 
Galeruea, we may still hesitate whether we might not 
introduce Sagi'Uy and its affinities, into the place of the 
Hutptdfpy and transpose thlse«>into the circle of the 
Ciissidip; but^whetlier this^be tlieir 6oii Armed position 
or not, we cannot have a better opportunity to notice 
the few conspicupus genera that would otherwise want 
a locality. Sagra is eminently distinguished for the 
enormous size^of its posterior femora, and its long curved 
posterior — thus greatly resembling the structure of 

I^cospifi Slid Chalci^ among the Hgmenoptera ; for as, 
in them, this structure is unaccompanied with the power 
of leaping, a similar incapacity and structure we observe 
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also in Bruehus, Tha Sapra are beantiftilly coloured 
inaecta, of a green, blue, or a rich purple vinous tint. 
We find this fiimily containing other genera of a similar 
fiarm, — aa Megamemsy a rare^NeW Hollfind genus ; and 
MegtUojmty from South America ; and we know otlier 
African Ibrnis yet undescsHMHt. A cfioaely allied genus, 
DoiOteiay is, perhaps, ^e'of file most beautiful of the 
Coieopiertt; they are metallic, ‘and every variety of 
tint ; their larve feeil within sub-aquatic p^nts ; and U 
is upoSt these that the perfect insect is foiyia, for a short • 
time, about midsummer : these may Jbc termed, also, 
Buh>aquatic, for they have the power of wal!.ing down 
water plants considerably beneath \)i(s surface — it is 
presumed, to deposit their and to enable them to 

retain their hold, we find them fufnisbed with very 
powerful claws, by which they tenaciously adhere. This 
is a structure evidently appropriately to this purpose ; for 
we find it again, but with incrcAsed dpvelo]>eTncnt, in 
Macroplea, which has similar habits, and bidongs to the 
same family ; and in MacrMtychwt, whhrh has the habit 
of clinging to floating wood in strong currents, and lie- 
longs to a group closely allied to Paryvs and Dryojut, 
The genus Lcma, or Oioreri#, will terminate our imtice 
of the monilicorn*Co/eop/fr«. These insects seem a con- 
necting link between Galeruca and the Sayridm; like the 
former, they ore frequently very destructive: the little^ 
black larva of one siiecics especially, the C. Ayparayi, de- 
stroying the crops of asparagus, and the C, Mcrdiyrra 
being equally obnoxious to the white lily ; here, however, 
less detrimental the mufts of men's industry and ex. 
pectations, than in the precefiing case. They are elegant 
and gaily coloured insects. Q 278— 283.) W. E. 1^.]] 
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cj^REOF'i'ERA, Continued* 


ON TffK BIAf.A<'OVKnMe;s. 

(281*.) T UK Malacodkiimko^ or winged trilK* of beetles^ 
is composed of genera, where the elytra arc either 
reniarkuhiy soft, or w h abbreviated : of these, the ge- 
nera following, mostly vpresenting sub-families, seem to 
lie the chiefly typiciji: — Lnmpifriitj Melttv, Cantharh, 
Lptfa^ LifCHH, Diety^^icra, We ado[>t the expressive 
name given to the majority of these insects by Ltitreille ; 
but we by no means include all be has arranged among 
his MalavoilvrnfCH, and we incorporate others, as is up- 
pan^nt even in the foregoing list, wdiich he has placed 
in widely ilifferent situations. Mr. MacLeay seems to 
1 h» the only naturalist who luis had any clear conception 
of this group, — one of the most natural in the whole order, 
to a philosophic mind, but altogether incoinprebenBible 
to a mere melhodist, who is guideil by methods built on 
the form of the ]ialpi or the joints of the tarsi. True 
it is, that soft-lNHlied insects, wdth imperfectly formed 
elytra, arc scatb*re<l in many other tribe's, — as the Slaphy^ 
iinidte among the Predahtres] several forms tielongiiig to 
Prionidit, and many others in the l^’pturido', as Kccy^ 
liaiU, Ike, ; but as, in other parts of their structure, 
they retain -nil the characters of the groups to which 
they severally Mong, there is no /hinger of their being 
mistaken or <>Mfouii(led with the true Mnlaa>fierrue », — 
they are purely representatives, not congeners. In the 
slight sketch w*e are now einployeil upon, any attempt 
to deflne a group so variiNi, by ])recise characters appli- 
cable to the whole^ wou]4i be altogether premature, even 
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were it practicable, 1 ^ is sufficient to atate^ therefore, 
that not merely the elytra, but the whole body and 
limbs, of these beetles are soft ; that nearly all are very 
much depressed ; that the elytra ado iitft embrace the 
body, as in ordinary beetles ; and that the head is never 
sunk in the thorax. Whetb<^ any subordinate characters 
may she furnished by the larvae it is impossible to say. 
It seems, however, that in nHqre thw one instance, 
amou^ the typical forms, these are fumisheji with caug 
dal apiwndages, — a circunittance which teyds, in this in- • 
stance also 40 corrohoratb MacLeay’s iippression of this 
Ixnng the thysuiiuriform tyi#* of tlic tVcop/cra; in which 
case it would be perfectly analogous^ to Podura by its 
larva, to Staphylhiun by the insert, and to all 

others related by analogy to these grotipsi 

As we are now proeewling by synthesis, we 
sluUl make no attempt to throw !^ese insc^cts into a 
circular serus, — a process which \night rather tend to 
retanl the investigation they require, than to sUengthen 
our present theory. Nevertheless, as some moile of ar- 
rangement bi'comes absolutely necessary, we shall inti- 
mate what appear to us — for rensops sulwequently 
suted — the primary types or families of the whole. 
'I'liese may be represented by the following five genera : 
— \ , Lampyrh ; *2, MeUw ; ii. Ljjruv^ihn ; 4. Mor* 
diMfi ; and, X Lyvun, ^ 

(iiHli.) The Ltutipi/ndfe, or glowworms, if not the 
most typical, arc certainly the sub-typical family, of the 
whole order, its most preilomiiiating character js to 
have the thorax dilated ^iitR a shield, the margins of 
which project on every side, Ind very often entirely con- 
ceal the bead ; the legs are short, with all tlie joints tni- 
usually compressed, the tarsi of nearly ec)iial tliickness 
throughout, and the lyiparent joints only fow. "I'he an- 
tenna’ are variable in the different genera ; ^ some, they 
are remarkably pectinated ; in others serrated ^ uiatiy are 
merely compresseil ; while, in theaWrrant divisic^iH, they 
are almost ffliform. 'I'he body is always long, generally 
narrow, and remarkably soft. 'i‘hc genus Antj^deiei, 
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'whetp the antennc are teinark^hly developed, 4^tlie 
hekl oompltetely hidden under the dilated maiguawthe 
thorax, is prohaMy the most typical form ; it eqptaiiie, 
no doubt, its crsn suV-ge^era ; but the variations of the 
antenna* are so numerous, difibring in almost every spe- 
cies, that no relio ice musW he placed upon tiiese mo- 
difications, for sub-generic charai'ters.* It is gentrally 
imagined, that the«grest' majority of the typical Lampy- 
like ^ose of the South of Europe, are luminous : 

' this suppositipn, however, is* against our persons! expe- 
rience. M'e h^ve seen, on a sutumer's i^'^ht, in the 
suburbs of Genoa, tlic air* perfectly illuminated with 
millions of onc^of these species ; but this we never wit- 
nessed in Brasil. Wv dernot remember, indeed, to have 
remarked the iudiini ity of any one of the numerous 
Lampyrifiip found in diat country, during any part of our 
travels in Tropical d^nierica. Several other forms, more 
or less related to thesl* insects, enter within the family ; 
those, for instance, having theexsertwl heail of Latreille's 
our VyrtH'hroa where the tho- 

rax is still nearly orbicular, but reduced to the ordinary 
dimensions, — servers to indicate the passage between this 
family and the CanthandiP ; while the approach, on the 
other side, to Lyruit^ is still more evident. Latreille, 
indeed, includes the latter insects as a part of the /.am- 
pyridtp ; and the analogies of both may, possibly, show he 
is quite correct in this, — particularly as we should then 
have blit little scruple in raising his (Yen' to the rank of 
one ,of the abt*rrant families ; but at present we are 
chiefly guided by synthesis'; add when w'e see so strong 
a resemblance lietween maiiy of the l^raxilian species of 
Lycup and of Hittpa, we cannot but suspect that these 
two groups^ staiFling at the confines of their respective 
circles, connect the Monilieorn^ with the Malaro^ 
derruepf — iu, other wordn; that this is a relation of affi- 
nity, rath^ than of analogy. 

< (28?/) The next typical family, or the Canikarida, 


• Sec Sgurat «, 5, sod 6. on plat« 39 of Grifflth’i Cufier, vol xlv. 
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ina/>^ 1 be represented lithei^ by L^tta Fab., or MeM, 
Th^ insects diflfbr most materially from the former; 
the thprax, instead of being large, dilated, and battened^ 
is small, very narrow, and cpnvt^ ; wffi 4 the head is 
broader than the thorax, large, cordiform, and bent 
considerably downwards ; •!€ is so mi!h;h exserted, or de- 
tached from the thora!!, that the neck is seen externally; 
the tarsi are unlike all other fnsecta ^ut of this tribe ; 
they are rather compressed than depressec^ and are m 
nearly aof the same thiclfneAs, that their slightly cu-* 
nested sha]ie is not at first tH^recivcii vsuch, a^ least, is 
the case with jife/or, Aftf/alirh, and certain i nns more 
allied to the typical Cantharid^ ; hi^t an others, these 
parts are considerably iiiodiHen* in for instance, 

they are much more lengthened, often \ery slender, and 
the claws on the joint a|){H*ar as i^^ double. 'Fhe great 
enlargement of the head, in conij)%riBon to the thorax, 
appears to us the most prevalent character running * 
through this family, and is more especially developed 
in Horia, • 

(^iJHS.) We have setm that, in Afidor, the elytra are 
more abbreviated than in any other grou[^yet noticed ; hut 
in some of the /vynnM iy/oMff/rc, these organs are generally re- 
duced so much as merely to resemble a small scale, almost 
precisely like those of many c»f the Staphylhntke, Like 
them, also, they have the thorax Kc|uare, ami the body 
greatly depressed, — particularly seen in the individuals 
of the genus J/mr/o^-erws. Many of tbeae singular 
forms so much rewinble the CanthaHd^p, tliat Liiimrus 
included them in ihot ^nef the genua MvhlK fJpon 
these grounds, we consider \heLym(jryloni(kf as foririing 
a distinct family, which, by means of the pMt;laphi aud 
the SfapkylinidtP, connect the two extremes n( the entire 
order of fColpoptera, apd unite the five tribes into one 
great circle. 

(S89.) The two remaining groups, which ^amiear to 
form aberrant families in this tribe, are tepresehted by* 
the genera and either Lycua or (!krv» : the 

former appears to us to be almost certain ; but, as we 
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have before observed, some arises in deciding 

which of the two latter should stand in this situation* 
The short obtuse head of the MordelliduB, of equal 
breadth, and almost hmtk in the fore part of the thorax, 
is without parallel in this tribe, and immediately re- 
minds us of the EUkieridit other analogous forms,— 
a resemblance rendered doubly enident by the enlarge- 
ment of the thorasb kf the Cleri do not form a sub- 
ordinate group in the family of the Cantharidae, then it 
•will take the ^ place, iu all {yrobability, of Lyetj^, and 
thus present a direct analogy to iis prototype ffostrichut, 
ill the capricorn circle. If, on the other hand, EycuB 
intervenes betw^^n Mordelia and Eampyrus, there are 
not wanting species oK ^)|o former, which, in their pec- 
tiiiaied and nearly S' rated antennic, the rugosity of 
their elytra, and the form of their thorax, render such a 
passage in some def^ee probable. It is obvious, how- 
*evHr, that, in the rapid manner we are now proceeding 
(imposed upon us from the vastness of the subject), all 
such minor difficulties must he left for analysts. If, 
in constructing the tribe iK'fore us, ue have brought 
together the elepients of a natural group, and thereby 
placed, umler one head, a multitude of insects now scat- 
tered over the whole of the Coleoptera, our chief object 
will be gained. The next step will be to analyse these 
groups, and appropriate to each its respective genera and 
suh-genera. 'J'liis task must be uiiclertakcn by those 
who conHiie their attention to small divisions, w'ithout 
embtaciiig, as? w'e have done, the whole animal kingdom. 
Although vve shall not atfemf^t, under these circum- 
stances, to construct a regUiar table oi analogies for this 
trilie, there arc, never tludess, some resendilanccs which 
are too sti iking«. to lx; passed over. Setting aside the 
obvious similarity between Ili^tpa and Lycus, which we 
deem, for J^e present, an affinity, it is not a little 
singular how strongly the CafiitUUe are represented by 
•the lAiihpyridtB : in both, the elytra project considerably 
over the sides of the liotly, without embracing it ; and 
in both, the margins of the thorax are dilated so much 
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M to bide the head eillier pirtidly or entirdy. Thus 
we find the two typical fkmiliea, at least, have their 
direct analogies in the neighbouring circle of the jlfoni. 
Mcarnes; and this fact, al^ougif insufficient to com^ 
pensate for the absence of the other analogies, tends to 
show that, in the typical -f^roups, tt least, we cannot 
gredtiy err. • * 

(290.) The habits of the inmts a^ of a mixed cha- 
racter : many are exclusively carnivorous, — instance, 
those Which are parasitica] ; others are oi^y carnivoroas* 
hi their lava state ; whergas, in othars, in tfps state, 
they are herbivorous, and their taste for flesh Ia acquired 
only on assuming their perfect condition. M’e find in 
this group, likeuisp, stnictuW peculiarities of a very 
marked character, for we have here btith hetc^roinerous 
and pentamerous insects. We hi^e already mentioned 
some of the chief distinctions of our first family, the 
LantpyruiiF, for instance, — namely, their phosphorescent ‘ 
luminosity, which wc arc assured is tl>e beacon of love, 
the females being frequently apterous ; *and as a seem- 
ing corroboration of this, it is the female which is the 
most brilliant. They appear to possess a control over 
its exhibition, and which is evidently a w'ise provis^n ; 
for this lieaming lamp ’’ would attract their enemies at 
well as their friends ; and what was intendefl for their 
preservation and continuance, would otherwise be the « 
guide to their destruction. It is the under side of the 
terminal segments of the alxlomen which display this 
brilliancy ; and although wg have statinl atiove, that we 
never ohst^rved thi| phosphorescence in the lirazils, we 
do not mean to say that it is improbable, ffir (he Brazil- 
ian R]iecies equally possess the analogous pale spots ami 
segments, whence the light issues in ^hosc* Kuropean 
species wc are acquainted with This fsmily is very 
numerous, and contains many very ii.iturabf'enera : the 
most remarkable are those with greatly deve'loned an- 
tenna?, as Amydetesj in which they consist of ^t least* 
twenty joints, each of which throws off a long curving 
plume ; Fhen^ode^t, also, where, however, the antennw 
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retain the normal namber of eleven joints, are not 
outvied in their beauty by the last, — for here each joint 
emits a double convoluted feather. In Lftmprocera, 
which also throVs ouF from each joint a double branch, 
these arc porrcct and divergent ; but in otlters, the 
antenne.' are sim}Ab. In ttio typiv'al Lampyris, the 
females are ai>terous ; an<Mn the proximate PImplulhies 
the elytra arc abbreviated ; in Lurwlay they are entire ; 
wid the species of the latter are sometin)e 8 so prolific, 
"that oil a surii^ner's night they completely dll the air, 
and sparkle abovt in ilteir erratic vagaries, 4r(>resenting 
an agreeable spectacle, and one which the Luchla Jinlica 
constantly exhibit^ to our absentee countrymen. ^(K^cies 
of the three last are UiOse which chiefly occur in 
Europe; the ty|)e. oh v, ranging as far north as our 
island. Tropical cojit iries, and especially South Anu^ 
rica, seems to exulK'fate in them ; thus compensating in 
an additional instance*, in those regions, hy the prolific 
energy of physical pheitoincua and powers, for the 
debaHetiunit and' enervation of iiiteliectual and moral 
characteristics. Like tlie neighlKiuring genus DriluHf 
[jimpyrh feeds Aipoa snails; and the former genus is 
remarkable for its fleshy iar\a> form female, which, we 
believe, wholly lives within the shells of snails. 

(291 ) Passing to the next family, we ap{H*Hr to enter 
^ it hy its pentuineroUvS division, or those insects which 
have the greatest affinity to the preceding. We thus 
jirocecd hy incans of Teiephorntf , — a ginusof universal 
distributioii : ' ^faUhiuui^ is distinguished for its abbre* 
viated elytra and )iroininent I'ves ; and in the next 
sul>-fainily, tlft we observe MtUnvUins^ which 

has the power of projecting from various |>art 8 of its 
thorax, under exeiteinent and irritation, large fleshy ve- 
sicular ap|H*ndages, the uses of w(iich are not correctly 
known, llj^neans of the next suit-family, the Dasytes^ 
we have ad intimation of the proximity of the Cleri to 
this circ^ie, if not constituting a family of it : a very 
easy transition is eflected from the Trleplkorina; to the 
typical heteronierous Canthurida ; for in general habit 
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the insects are remarkably similar, esiiecially to an in. 
experienced eye. It is from this sub-family that we 
obtain the officinal Cantharide*^ so extensively used as 
a vesicatory. Insects here, agaitf, putYorth a claim to 
our consideration and notice, and are not such trivial 
objects, or so despicable, us it plcasSb many to consider 
theft). For, thus hafing witif the silkwonn clothed us, 
and tliis clothing then gaily co^caired^nd decorated by 
the cochineal insect Car/i), the h^e lights tip 

our houses with its w'ax^ and* with its hoi^y it ftirnishes* 
our tables with a luscious luxury ; andiwhen tl^ intem- 
{lerate enjoyment of this produces repletion and iuflam- 
mation, another insect is offered us, iai tlie blister lieetle, 
to cool our fever, and to restdsa us to health. Nor are 
the uses of insects confined to tliese few ; and {lerhaps 
the indirect btmefits we derive fro»j;i them are more ruIi- 
stantial than those which are inor# obvious; yet these 
necessarily involve the reflection oT how many thousands 
of our fellow creatures are daily occupied in, and derive 
their whole means of living from, thc^cultivation and 
produce, and the manufacture of the jinxluce, of these 
creatures. If w’c view thedr study, even merely with 
the eyes of the political economist, all this must f|{rike 
us ; and Ix^sides, who can say that an insect may not l)e 
discovered, which shall surpass all yet known in confer- 
ring lienefit on the human race ; and surely, when we « 
reflect on the devastation and injury caused by others, 
the study ought to be promoted upon the principle of 
self-defence. With all and the udditionaV and 

su]>erior object to^l)e obtained from their study, by its 
opening to us a large chapter of the wisdbm and good- 
ness of God in the creation, pray let us hear no mon; of 
entomology being talked of as an idle aftd frKoIous pur- 
suit. To return froTE this digression ; the insect called 
the Spanish fly," is a beetle of a richly brilliant git^n 
colour ; it is found throughout Europe ; and within the 
last few years, it has occurred in great abundance itf 
various parts of the Sondi of England. U^hother our 
native species would be as efficient for medicinal pur- 
Y 3 
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poses, as those coming from a hosier cHrosfee, we are an- 
prepa^, in the ahsmce of the requisite experimental 
to say ; but it is certainly to be regretted that such have 
not been made;: and 'ihat^. in lieu of it, paupers were 
employed in Suffolk and Essex to collect them and to 
bum them* In the East, racioas species of MylaM^ 
and Lytta seem equally"well kiR>wn to possess, mnd 
are used for sin^ikir puq)oses. We may here, again, 
further renvirk, that almost tlie whole of this family is 
''excessively prolific in the produce of individuals; for, 
of the ipajority,. in their fuoper season, tbrir peculiar 
habitats literally swarm with them. In this sub-family 
we observe very many striking structural peculiarities, 
notwithstanding a tolesYbly general uniformity of ap- 
pearance, excepting o y in a few instances. Thus, 
in this type, we hyv< moniliform antenna' ; in Hy- 
clam, Mylahritt, ^c., these organs are considerably 
enlarged at their apex, differing generally in the num- 
Ijer of their joints. (Kmm has them fusiform ; and 
in Lytta they are attenuated towards tlieir apex. They 
arc all more or less peculiar for tht' structure of the 
claws of their tarsi : thus, in J.ydus these are strongly 
serrfited beneath, and in Tetrwmyx they are bifid, 
as well also in other genera, and particularly so in 
ibre/of*, which presents, ]K*rhaps, the grcau*st divergence 
from typical characters, if we except only some apter'^us 
females, of any insects throughout the ( ’o/er;p/ero. They 
are soft, swollen insects, apterous, but having abbre* 
viatoil elytra, which are rounded at their extremity, and 
lap over each other, 'fhey possc'ss the property of 
exuding, wh^n captured, *a yellow, oleaginous liquid, 
which stains the tingeis, and has a somew^hat ftetid or 
faint smelf; nor. unlike that ejected hy CoccintUa; 
whereas that of TimarviM^ among the Ckrytontelidtg^ ia 
of a sanguw ous hue, and more watery and profuse. 
Much ob^urity still envelopes the natural history of the 
*3fe/o? it has been assumed that those little iVc/tnc/i, 
found so frequently upon many «|)ecies of bees, espe- 
cially Andrenar, whence Mr. Kirby gave them a sp^iiic 
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name, ig the Istto ofgtliia insect ; and that it resorts to 
the bees for the purpose of being conveyed into their 
nests, to feed there upon the provision collected for the 
larva bee. Some degree of [ilauslbility Is given to these 
statements, from tlie circumstance of very similarly con- 
structed and equally active creatures being bred from 
the^yellow rnas'es ^ eggs di^osicetl in excavated holes 
by the Melo'^ ; and thus these Htaten^ents have received 
the sanction, and grown into the belief, many end* 
neiit Sticoinologists. Hating thus had |)ie seal of au<« 
thority sti;«tped u(>on them by such #ucn as He G(^r, 
Latreille, St. Fargiau, anif Krichsoii. it might be con- 
sidered rash to question their accura^^y^ for uiis opinion 
would, of course, be tbe resUl^i of careful and rigorous 
in((uiry. There is, howcv<»r, diawn out oppositt' this 
formidable array, u plialatix of threat men, wliose pa- 
tient accuracy of investigation is ig>t to l>e itiipnuiUHl, or 
their judgment questioned ; fu/ here we have Swam, 
menlatii, Kirby, Walckeiiacr, and Leon Dufonr, who 
all treat it as an error ; and the strongest prolxabdity of 
correctness consorts itself with them. The first cir- 
cumstance that strikes us in the inquvry, is, the appa- 
rently infirm footing thaf ttie science stands upot^; for 
here w'e have a di<>pute between men coinpeUMit in every 
respc'ct for the investigation, whether a certain creature 
is a iHjrfect insect, — for if it lie a it must be ho^ 

— or the larva of another in its first stage of flevelo|)e- 
ment! U|)0ii the very ihreslndd, we have the strongest 
presumptive evidence that it cannot be the lattea ; for 
success has neve^ accompanied even the greatest care to 
lireed these supposed larvos although many individuals 
have tried ; and they have still remained the same little 
active, hexapod, double-tailed creatuKs they originally 
were,— neither increasing in siae, nor altering in bliafie,— 
and have thus continued until they have a^ last dispersed 
or die<l. The arguers pro have attributed this to their 
not having prosier food, or some particular in tludr 
mysterious economy, insoluble even to the most anxious 
Wish to elucidate tlie whole difficulty of the question ; 
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and^ of course, the arguers eofi h^ve availed theinstdves 
of it to strengthen their views. It must not, however^ 
be inferred, that the |>oint has been canvassed for the 
sake of disputing onlf, fgr this would be beneath the 
great men whose nunies occur in the discussion ; but it 
is tlie circuinstancif of a fact,being withheld from our 
knowledge, and continuing involve 1 in its original •ob- 
scurity, even after the sekearchc^ of two centuries, that 
gjyes a permancMit* interest to it. Curiosity has for a 
.characteristic an inveterate .diSdike to be thwarteckin its 
pursuit, and satis^faction ; and an incentive utimulus is 
here given to it, by the assutned peculiarity of the case 
contradicting wbat we know of oil analogical develope- 
merit. Our view is, th^ *ilrere is a strong resemblance 
between the two efeate •», but that they are not iden- 
tical ; and the prolmbih;./ of this is somewhat strength- 
ened, by the larva ofj^*ttie neighbouring Cantharin being 
also much like these lu*xapods. A further corroliora- 
tion of our view is derived from a statement made by 
Frisch, which appears to have Ix^en altogether over- 
looked in the discussion : wliether this has proceeded 
from laUT entopiologists feeling satisfied with the 
luminous .staUMuent made Latreille, of all tliat he 
knew of llie history, derived chicHy from De iitjer, he 
not knowing Oennan, and the description of De Cwr ; 
or whether the subsequent inquirers have been uncon- 
versant with the German language, and therefore could 
not lest De (leer's accuracy, in whom the im|)ortant 
omission must' have lieen accideiiUd, — we know not ; but 
the fact is, that Frisch, wlio’wrbte liefore — for it 
is in his f)th /I'reatise, and we have an edition of the 
7tli, dattnl 17liH, — explicitly says, After uunurous 
ifvrfejufipe vhnnger of akin, in the last of which they 
acquire their wing-shaped cases, dipy remain during the 
winter in thg clayey earth, where no humidity can 
reach them, until the following year, about the month 
of May./' Here is a positive statement made by 
an accurate obsen^r, clearly fmm the observation of 
facts, and certainly without Idas, as his remarks were 
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made more than thirt^i years before the subject was Brst 
mooted. It is to be regretted that FriSch is not more 
ample* in his particulars ; for we are still left uncertain 
at what stage of the developepienl^ or atnvhat change of 
the skin, these very active creatures are transformed into 
the heavy, <lull larva thay become Vhen they have ac- 
quired their full sioe, — in which state they are well 
known. The change, we concAve, must Ik; made early, 
or these lar^ a* must early bury themselves, and thqs 
avoiil aletectioii ; otherwise ihcir increased size and ac-a 
tivity wouU not so enfirely have escaped all accidental 
discovery as they seem to nave done. We have given 
mure space to this subject, from its lK*jng one of the most 
iiiU*rf*sting inquiries (M»niiecte<^, with entomology, than 
our limits w^ould oihcrwist* have jusifficd ; for, in point 
of interest, it is corluinly not exceeded by the obscurity 
that hangs oxer the natural hiKior)^of the Stifloptt , — in 
connection with which we may here mention incident- 
ally, although it laars upon the point we have Iktu al- 
luding to, that these Sttflopx* have ltH*u observed to 
have a hexapod parasite, which were detected creej»ing 
out of the head of its larva, protrucljng through the 
segments of an .itiflrrna. May not this l)e the larva of 
the which is thus necessarily found ^pon 

lx*es, and occasionally upon lx*e-like Hies, Krhtaliif, 
Syrphntt, ^c . ; their instinct being deluded by the resem- 
blance, when these Dipferu have alighted upon flowers, 
wrhere these Pfdiniti have fouiul theinwlves, having 
strayed from the btr when it visited the tdossom. . We 
throw this out as a sugffestTon. 

(2f)2.) To pass on froiu*thi« intercstifig subject, we 
observe some curious particulars of structure in this 
family, in the greatly enlarged head oi Hoaia, a species 
of wliich, according^o Lansdown GuUding, is parasiti- 
cal upon the liee Xylwojm teredo; and another species 
is distinguished by its enormously developed mandibles. 
The closely allied Cimtea has largely incrassaUil posUW' 
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rior femora, — a structure observible in other genera of 
this family group, as we see in Oncomera, Notku^^ and 
(Edemera : these are, however, as is usually the case 
with anomaloiA structural features, a characteristic of 
the male insect only ; an observation still further exem- 
plified in the most extraordinary antennie of the male 
CeroromiTy the description*\>f whiclrwould scarcely convey 
a distinct idea of tl»e ccHifusion of so heterociitc an organ. 
The same ^ex of tlie same insect has an equally re- 
markable developernent of thd'maxillary palpi ; some 
of the niost str'king instances of curious /9>alpigerous 
structure, we shall find in the next family. In AVnio- 
gnathmt nniKhiatfithtm^ cognate genera, wc find the max- 
illft elongated into two slender filaments, half as long 
as the body, 'rh'is ci te seems to present several con- 
necting points with ottier groups ; thus, we have at once 
an instance of it, by means of Xoitu us, — which, by the 
way, is remarkable fbr its produced thorax suspended 
over the head, — through AV'i/dmrewM# and the JWiftphidir^ 
to the Prednfoti^ft. We have also, from the vicinity of 
this point, in the atU‘niiat»*<l elytra of iS’i7rtrw,— a genua 
parasitical upon Osmia, one of the mason Injesj — an in- 
timate Jink of connection with the fourth family of this 
circle, the MordrliidfP ; hut it is evidently through Py- 
rovhrm that we approach our next family : — 

The LymeJnyhmdfPf the name of which ex- 
presses at once their economy and habits, for in their 
larva state they are excessively destructive to timber. 
Index'd, one oV them, the LpmexyUm naxmlpy was found 
so injurious to the ship tinihcr in store in the dock- 
yards of Sweden, that Linnofus was consulted upon the 
best inode of checking the ravage ; and upon ascertain- 
ing tlie truo'caupj, lie suggested a very effective one, — 
by the immersion of the timber u;)der water during the 
breeding period of the insect The most striking 
feature in this small group of insects, all of which are 
pentame/ous, (consisting, as yet, of only three genera ; 
for we doubt if Cu])€» and Rhy^node^ belong naturally 
here,) is die remarkable maxillary palpi in their males; 
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Ihcae orf^ns^ in Hyk^us^ are strongly pectinated;i like 
a hand with many fingers, -^the joint representing the 
diumb setting ofF in opposition to tlie others : in Ly- 
wexylon^ they consist of severgl ramose branches, spring- 
ing out of a large basal cup-like joint : in Atractm'erui^ 
they are more regularly «()ectlnated^ and this last has 
its ¥ycs nearly inerting on nhe face, and very minute 
elytra, the body excessively Idng, the wings themselves 
expansive, and folding in repose merely longitudinally, 
and, of course, wholly ex^tosed. We surmise, from tha 
structure, ^hat it must be a most active insect, al- 
though nothing is knowSl of its natural history, it 
beinu; exclusively intertropical, wherg U is, floubtlessly, 
die repn'sentative of the twe^other typically northern 
forms, and exercises thi^re similar fSnetions, which are 
certainly to accelerate the decomposition of dead trees, 
by iHTl'orating them in all clirecti^s, 'rhis agency we 
have had occasion to notice in lift* lituttnehidfv and else- 
wlicre. Nature thus operates by various means to ac- 
complish one end, — to clear away that i^hich has liecoine 
dead, which we cannot, however, here say has run its 
course, but has consequently liecomc pseless, — to make 
room for that which has to live; and to prcKlucc thia 
mult the more rapidly, for otherwise dead vegetation 
would stiHe the living, and choke its growth, she in- 
tnKluces these little agents ; thus every where exhibit- 
ing her prolific energy of vitality, by making all her 
purposes subservient to the extension of life and living 
lieiiigs in every possible form and organrsation ; for so 
varied are her plans aiTd t*ur|iosi’B, and her meatm of 
Accomplishing thciii so interminable, that the imagina- 
tion cannot conceive a new fonn that has not lx*en, or 
does not now exist, and its own combinAtions of* old 
ones arc so monsyfous, that Nature's nionsters are 
symmetrical in the comfiarison. The insect world, 
throughout, extensively exhilnts these wonder-working 
phenomena, and displays conspicuously thu gigantic 
effects of such seemingly insignificant and iiieflicieiit 
agencies. 
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($94?*) Our next family^ iheMordeUida, is also of 
limited extent, although more numerous than the pre- 
ceding. They are usually small gibbous or humped 
insects, their lofcgitudkial section exhibiting the segment 
of a circle. They are frequently large and thick in 
front, and much athniuated behind ; and in many, as in 
the genuine MordeUa, that extremity terminating iA‘ an 
exaerted ovipositor^ 'Wiey are all very active creatures, 
fj^yiiig with f^reat velocity and proiiqititude, and to 
.facilitate this, m many geiierd, the elytra are attenuatetl 
and abbreviated,,, as in Rhi/nphoruSf Kmen^Uu Myth- 
&c., — the former of which is parasitical in the 
nests of wasps, and all, in the Tiiales, have flabelluted 
anterime ; and the last iti, tx) active in its motions, and 
its elytra are so 4bbi dated, that it has received its 
name in allusion to circumstances. It is with 

these insects tliat ^ Sundeval's extraordinary genus 
Syrnhinif, which is par&sitical upon the Hiatt (py must be 
associated, — the females of which, like those of Dritus^ 
are destitute of svings and elytra, or even their indica- 
tion. 'I'he species of Mordetln arc gaily decorated with 
markings, usually white upon a black silky ground ; 
Orvh^aia has the power of jumping ; and Felrrattmm 
conta*ins the largest in the family, whicli excessively 
rarely reach an inch in length ; the majority are minute, 
varying from two to four lines. The most of them 
have spurs at the extremity of their long legs ; and they 
are found almost exclusively upon flowers. 

(29-d.) Ouf next family, Lyvus and its aflinities, if 
it should really form a disViiih family, or, rather, a 
eoiistitueiit of our first family, the Lampyridee, consists, 
also, of but few insects. This circumstance strengthens 
our supposition th«it the requisite analysis will place the 
CkrUitr here, and remove these to^where we have just 
suggested. They are very flat insects ; and some, 
especially the African genus Lynt^i, have the elytra in 
the inalt^ enlarged, and circularly develoiied on each 
side. In Catapternrij these organs are not wider than 
the thorax at the base, but gradually enlarge towards 
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the apex, where they Hire considerably wider than the 
body. The legs and the elytra are usually considerably 
compressed,— the latter dilated and serrated, and inserted 
closely together upon the*fac(t or tforeheild ; but in the 
Nepaul 7'ylocifru*, their liasal and terminal joints are 
greatly enlarged. In Ditatyopieru^ fhe body is linear, 
as idso in OmalimH ^and in hyena the thighs are con- 
siderably thickened, and the hoail prolonged in front 
into a porrccted snout, witli the palpi ^ery conapw- 
cuouslf exposeil. Many of these insects lye sub-cortical • 
feeders, an^ almost all are gaily coloured. ^ 

We have alreany hazarded the suggestion 
that the Ch^ridiP should occupy the ly’esent situation of 
the preceding family, luid thoHa be transposed into the 
circle of the Lampyridte ; in which c8se wc should have 
another direct connection with tin; Predutorea in this 
group, 'rhey have also a very clo^* and intimate con- 
nection with Dfutytea, in our secdiid family. This is, 
perhaps, one of the prettiest families of the Coleopftrn. 
'Fhey are tolerably uniform iti figure, Mit ]>reseiit con- 
siderable differences in the structure of their anteninr, 
palpi, and tarsi : their most typical fyrms exhibit the ' 
former clavate — the clava htnug constructed of the three 
last joints, — the palpi securtfonn, and the tarsi pent.a- 
merous. But we ha>e here, perhaps, the greatest suc- 
cession of changes and differences of combination in^ 
these organs, of any extant, in so small a family, through- 
out the Col^optera, They are very gaily iliversificHl in 
their markings, — presenting us with rich blues^aiid 
purples, agrt‘eable greefis,* vivid carmines, and pale 
vermilions, in all kinds of combinations and spots, 
with bars of white or yellow, and very generally 
considerable metallic brilliancy. In those twhich hdve 
distinctly five joints tlie tarsi, Priocfra has serrated 
antenna;, with the labial palpi securiform; ('ylidrua 
has the seven terminal joints only serrated ; A^rina and 
TiUm^ with the antenna; gradually enlargingi to tho 
apex, but the latter differing from the former, in all the 
palpi terminating in a securiform joint ; and Ptirypua, 
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with a Bitnilar structure, has the /bur first joints of the 
tarsi with a long membranous appends^; and in 
Tilius, the sexes of one have been considered generally 
distinct spectesi In i.thoae which have but four dis- 
tinct joints to the tarsi, there is a greater uniformity in 
the general structfirc of thejmtenns, although £no- 
plium has its three terminal joints separated and '.ler- 
rated. Some of the vtecies of Cierwt are parasites in 
the nests of ^certam mason bees ; aiul the genus Thana- 
-simm occurs upon feileil tree(» and timber, — itr larva 
preying upon those of many of the wood-^*ding ge- 
nera, as Apatfy Bmtrichux^ *Ambiumy ^^c. They are 
all very active insects ; and some of the latter, in the 
distribution of their collars, and general form, have a 
remarkable resemb^ant to the hymenopterous Mutillay 
and whence they ha\e deriveil their s)>ecific names. 
All these insects havp the head rather wider than the 
thorax ; the latter cyiindri(‘al, and constricud at its 
base, or swoln almut the centre ; although some, as To- 
rynetPH and Nrci^thia, have the sides of the latter slightly 
margined. These are found, usually, among heaps of 
'bones, or upon dry carrion ; and one of the latUT is 
celebrated for iK'ing the cause of saving Latreilie's life 
during the sanguinary }H'riod of the French revolution ; 
in as far as the circumstance of its capture, in his pri- 
son cell, interested, through the medium of the surgeon 
that attended him, some iiiftuential scientific men, who 
stayed his debarkation to the colonies in a ship that 
was I'itrociously foredoomed to i>erish. w ith its cargo of 
transports, almost within sight m their native land. The 
largest specios'-occur in the '‘Mexican genus Cj/matodera, 
and the universal Opilitff, Europe is rich in species of 
the family ; ^jut New' Holland appears to lie tluir me^ 
tropolis, if w'e may judge from tjhe numbers, and the 
forms, we have seen recently imported thence. Very 
many genera are still uncluirarterised in this interesting 
group. [(290- 2y().) W, E.Sh.] 
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1^97.) this, the las| order of the ^ihia^ out 
survey ^nust he very brief, sfVice our allotted space is ' 
drawing rafiidly to a close^ The general construction 
of the insects we arrange under this head, iias bes^n 
more than once adverted to, and theis rtuks among the 
other tribc‘H of winged iiisects^fdifYicie^tly demonstrated. 
The character of having four n'ticuIatiMl wings, as- 
signed to the order by the great fi^^hers of Science, and 
by which all its typical families ire distinguished, is 
that to which we adhere ; and wnich, in our csiitna- 
tion, is its leading distinction. Nothing definite can 
be drawn from its metamorphosis, whicfi l)oth Latreille 
and MacLeay are obliged to confess is “ varied." With ^ 
the exception of the Phn/gauiffte, whiclr can scarcely be 
termed masticating insects, the whole of our neurr^te- 
rous families are provided with jaws, and many, like the 
6>////iV/rt?, bite v(‘ry harrl. Ily our former diagrams, it 
will have been seen how perfectly this order coincides • 
with all wc have said of the aqi'atiu tvpk of Natun*, 
where the head is of unusual size, and th^ animal itself 
lives habitually in the w'|te% I*opular opinion, iTi*thi8 
instance, has forti^iaudy pro^i correct ; for the dragon 
flies (^LibfllaHdai) are unquestionably the* pre-eminent 
division of the order, and tlius preserve their analogy to 
the fissirostral types in ornithology. Like the swallows 
and flycatchers, tliey «'ize their prey on the wing, and 
watch for it from a fixcnl station. In their larva and 
pupa state, they live entirely in tlie water ; and even 
when they become winged, haunt the precincts \)f thatf 
element on all occasions : they have the largest heads of 
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any insects in existence ; and, Vice nearly all aquatic 
tribes, have great swiftness of motion. Next to these 
we ])lace the GrylUdoi^ or grasshopiiers and locusts, 
whose heads ar. l(*8s (V.‘ve]pped ; and whose upper wings, 
as typical of tlie Hvmiptera, are thicker, and more in- 
clim*d to bc'coiTic coriaceous tlian the under : the under 
wings, also, in both, are semitransiwent, and are folded 
when at rest : the." arp kll herbivorous, and thus again 
i|nitaU' the sub- typical division of the IlvmipUra, Fol- 
• lowing these two faniilic‘8,.wt place the FojfirulyitP, or 
earwigs, which ^us enter in that part of ifyn neuropte- 
rous circle which touches the CoU^optera. That this is 
their true statiqn,^inuy be proved by analysis; and is 
further continued by tli<;^*dpinioiiK of several writers un- 
acquainted with ihi heory we now maintain. “ 'Mie 
ForficnUd<p” Maci^eay truly observes, ‘•'are, in fact, 
coleoiiterous insects, with (he nietamori>hosis and caudal 
appendages of true Orthoptem;** to which we may fur- 
ther add, they are the thysanuriforin type of the whole 
of this circle. The insects forming the supposed order 
Strepsiptfra, we place as the next, and the most aher* 

^ rant family : th^*y arc representatives of the Vokopiara, 
and find their prototypes in several families of Wetles, 
as well as in many of the parasitic genera in the hymo- 
nopteroiis ami hemipterous circle-*. The affinities of 
these extraordinary insects, until the discovery of their 
most aberrant types, must ever remain a subject of 
doubt or dis]iute. Our own opinions have resulttH|^. 
from, the utter impos.sibility of locating them elsewhere, 
the absence of any other uistlnet group siifiieient to 
fill tip this part of the tieuroptcrous circle, and the 
opinion that some writers hold on their relation to the 
Forficu/itiaiH I'iy; whole question, as it now stands, is a 
matter of inductive reasoning, and of the synthetic 
principles of arrangement, and as such we leave it. On 
the fifth and last di\ ision, there can be no doubt. The 
l*hry(pif^iifP are partly neuropterous and partly lepi- 
dopterous insects ; thus blending the characters of the 
two orders, and bringing them into juxtaposition. Our 
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lipace will not permit (fs to state those reasons which 
i^e 08 deditie to view these five groups as onlers^ — 
a rank to which many excellent entomologists have 
elevated them. The sysilein pf r^iresetsatioi^ of itself, 
totally forbids this : the contents of the class Ptilota 
must agree with tliose of^ the ApUhi, and both must 
bava their definite lyiinber o& prototy(>e 8 in the classes 
of the vertebrate animals. / ^ • 

(*298.) The affinities by which thf order is unit^l 
into a^ircle of its own, imiy.bt* thus briefl/ stated. The* 
Li^Mulidip comprise, beside the siiii^-family of that 
name, the the Punorjdnai, the I'ermiuot, 

and die genus MauHttpa; which latt^y* appears to lie 
only a representation of the Mgtiiintr, U'e leave thc^e 
families for the (iryUidiXi ; of ^ich flie genera Mantis ^ 
Gryllus^ LitcuKtUf Arridium, and IHatta^ form the 
types of the bid>-families, and represent tliose in tlic 
lAMtulldfv, The cru'kets seeni^to open a passage to 
the Forficalidaiy which, with the StylopidtPt contain so 
few genera, tliat %ve shall not venture ta designate their 
rank. Finally come the Phryyanid€p, the leading <livi- 
siona or sub-families of which are .the genera Ephpmvra,^ 
Phrygiiupa, Jlrmprohius, Pi^rla^ and Psorus^ Kach of 
these correspond analogically, and in precisely tlie tame 
order, with the primary types, alreaily enumerated, of 
the LUfcUutidiB and tlie Gryliider, look upon these 
latter as the typical aiui suli-typical groups ; and thi* 
||ther three as aberrant. A brief notice on the principal 
genera, in each of tiiese, is all that our *limited gjiace 
will now ailinit of. 

(iiyy.) The lafge group Of insects, here treated col- 
lectively as Nruroptrra, prewmt consirterahle differences 
in their structure, transformations, and |;con(pny ; ind(»t*d, 
so much so, that modern systematists have concurred in 
treating several of life subdivisions, of which they are 
here consUtuted, os distinct orders. Without reference 
to th(*se views, we shall give some fewparticularf^of thei|^ 
natural history in the order of succession al>ove laid 
down ; and, in consequence of the difficulty of finding 
z 
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general characters to combine tli^ succesaive groups, we 
shall treat the sub-families independently.of each other. 

(300.) The insects constituting the LibeUnlinw are 
well known to ar^i pers<insw,ho knowany thing of the coun- 
try, as flragon flies. They are essentially Hying insects; 
and the four poweAul organs ^whereby they accomplish 
this faculty, consist of usually a pi.dlucid glassy main- 
brane, which is clofiely, ai'ut thickly covered ivith a red- 
cplatiori of nervules ; wdieiice, kut t4ox>)i', as the most 
.typical meriiU'rK, they give a* name to tlie entirecgroup 
called from tlieip Xmroptera, In velocitjf of flight, 
and the ]tower of its protract'd continuance, they doubt- 
lessly exceed tiL^ other insects; and Leeuwenhoek re- 
cords an instance of a swallow Ix^ing unahle to overtake 
one, which it con\Sn^ cd in pursuit of for some time. 
They have been divincii into two groups, of which Lt- 
hfMufa and Atjrhm foim the res jh'c live types, — a sub- 
division supported, in some degree, by diffeitmces in the 
structure of their larva*. The characters, upon which 
it is founded in the perfect inst^et, are, that in the former 
the head is glolmse, and, in repose, thewingsliaveahori- 
^ zontal distended jH;sition ; when^as, in Aynon, they are 
united vertically over tlie boily, like tlie butterflies, and 
their 'liea<l is transverse. Several exotic species of the 
latter genus are remarkable for the length and slender- 
ness of their bodies: thus, iho Agrion Lucretia from the 
'Brazils is 31 inches long, and its IxHly scarcely more 
than the eighth of an inch thick. These gay insecti^. 
may^be observed sporting in every variety of evolution 
over i>onds and brooks, to tliey give considerable 

animation ; and it is here thu their entirely aquatic larvae 
pass their lives. These, which undergo an incomplete 
mctainor}rhusis, progressively acquire the rudiments of 
wings; and w^beii they have attained their full growth, 
they creep up the stem of some water plant, and fixing 
firmly by their legs, the skin splits dowm the hack, and 
the per^t insect creeps out. A very short time suf- 
fices to expand its wings, anti it tiien sweeps forth a 
denizen of the air. In this state it is remarkable for its 
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very powerful mantliblff, — organs which it possessed of 
fearful capacity in its preliminary stages, but which 
then had the aci,)unctive assistance of a singular appa- 
ratus, which, in repose, cavera thtiilower*|>ortion of the 
face like a mask ; hut which, possessing a lengthy joint, 
the insect has the power of projecting forwarrls; and it 
forms a prehensile orgaif, by means of its lateral 
articnlaUKl books, whereby tbs oreat«||c seises its prey, 
and conveys it to the mouth ; and this is |/oubtleas to 
compeWHatc for its imperfeefmeansof progression through 
the water, ^'he eyes of^ the larger genoraof thi» perfect 
insects —fot instance, of G^hua and lAhelhtla occupy 
nearly the wh(»lc of the head ; whilst ^^alvptvrysi and 
Lrstrs are distinguiKhed for the^williant metallic colours 
of their wings and iKalies. They are all natives of all 
parts of the world, throughout whi^h they are tolerably 
equally distrihuteil. 

(301.) The MvnsiKnonKoNTiN^i-: differ considerably 
from the pnH'wiing insects ; thus although they have 
equally prominent eyes, they have nevtr ocelli ; their 
mandibles are com]»aratjvely small ; they have lengthy 
palpi, — organs wholly deficient in theprp(;cding;aiid their 
antenrne, instead of Ix'ing suhiilated.as in those insects, 
are liere, although short, considerably elavated, and the 
club is conijiressed and curved. These characters are 
sufficient to distinguish thcMii from the preceding, did ^ 
not their larvir totally disunite them. 7'heir economy, 
fit this stage of their existence, is exceedingly interesU 
ing. This larva, even more unlike the former, tlnui is 
the perfect insect, inhabits dry sandy situations : hero 
it forms a funiieUshapi^d holTow, the supmor edgo of 
which, when the larva is approximate to its full growth, 
are about a foot in diameter ; and the sides aw formed of 
such loose sand, that^any insect approaching the edge, 
inevitably slides down ; where, at the inverted conical 
bottom, this creature lies with merely its larjze man- 
dibles protruding, ready to seize the unfortunate crea-» 
tore that comes wnthin its grasp, which is sucked com- 
pletely dry. Having thus exhausted its juices, the 
z 2 
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husk is placed upon its head and Jegs^ and a sudden jerk 
casts it beyond the outer circle of this pitfall. It forms 
these cavities by shuffling backwards with ito pointed 
abdomen in a spiral direc| ion ,«* rejecting, as it proceeds, 
the BUiH*riluous sand, by a jerk similar to that by which 
it throws of!' the efses'of the; insects it has devoured. 
It is a short plump creature, with the head flat above, 
but convex hc'iieat^i ; ,aild the mandibles are slender, 
fprcipuu* at thei# extremity, and nearly one third die 
•length of the body. It has Kix short slender le^p: ; the 
posterior pair Iwing distorted in position, ^o facilitate 
the jH'culiar regressive motion by which it forms its 
burrow. M'lien arrived at maturity, it forms a circular 
cocoon of jiilk, by mes Ms^af the spinneret at the apex of 
its alMloiiieii ; and]f ai r b short [HTioii, the insist itself 
coin(*s forth, and is disproportionately large compared 
with its pujia ; for, ;}Vut quitting the case of the lattiT, 
it rapidly expands until it has acquireri its full size ; 
when its jiarts harden, and it sails forth to revel upon 
the nectar o*' fUnvers, for il has now lost its carnivorous 
propensities, and its life henceforth is u ** perpetual 
'•feast of iioctarM, sweets.” lU'aunuir has olist»rved, that 
they will feetl upon fruits, especially plums. A fur- 
ther* coiifirinution of the striking differences bt'tween 
the preeetling and the present familic^s is, that the latter 
rarely fly <luriiig the day, but chiefly towanls evening ; 
‘and, in n*pose, their wings are roofed over them like 
those of moths ; wlu rea.-> the former fly only during 
the .hrighUst suiiKhinc, and the position of their wings 
has liefore Ik’cii shown, Clbs^ty allietl to Myrmi*rtdeon 
ia the genus Asraffiphuit, Their larvi^ are considerably 
alike, but they do not, like those of the foniier, make 
conical tra|w ; and, Ix'sides, their progression is for- 
wards, and not liack wards. The perfect insect is ex- 
tremely like a butterfly ; it has antenmr as ^piig as the 
body, which are suddenly ktioblwd at their extremity; 
their wpigs are more or less triangular, and variou^y 
s[iotte<l or marked ; hut tlicy have a slow and heavy 
flight. 
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(.*70^.) Our n«xt aib-family, the Panorpin as, are 
peculiar for the posaession of an elongated rostrum, at 
the aj>ex of which is the mouth ; and in the typical 
genus Pamrjm itself, tb« abdomen is lengthy, attenu- 
ated, and recurved, the terminal segment Ix-uiig con- 
siderably swollen, and having ^irenensile chela? at its 
extfemity in the male. From the resemblance of tliis 
appendage to the tail of a «RC(srpi#n, they are culled 
scorpion Hies: they occur abundantly yt ineadowf, 
aboutstbe summer solstic^ ; «and, although ho common,* 
they are unknown in their larva stated In diis same 
fuinily, we oWrve the apterous small North'‘rn geuuR 
linrenn^ in which the ovipositor of tly^ female is funned 
not unlike that of n their males only have 

the indiciitioii of wings. This genus occurs in the 
uorlhern parts of this island, usually during the n'inler, 
and it has even been caught tiipiing alotig upon the 
snow, al a jieriod wIumi eomplete*1orpiditY suspends the 
animation of the rest of the insect world ; excepting 
only, aUo, the little apu roiis Chhnvtr, another Northern 
genus, hut belonging to the circle of the wliicb 

is found almost exclusively upon the i^iow. W'c here,* 
ill this M)h>faioily, further observe the Joiig-Ijjgged 
genus and tlie l<»ng-winged A"^'Wo/»/crri ; the 

former resembling a 7V;/i/A/, hut having four wiiigH of 
etjual size. In Xnunftfrra^ the anterior wings are large^ 
ami nearly circular ; and the posterior pair very long 
and filiform, being usually at least three times the 
length of the IkkIv ; in the form of its jirohoRcis^ this 
genus makes the Jransitmn to iVionV^/, and thus coii- 
veiiiently a.s,sociates here iiislead of in eAnnectioti with 
Mt/rnipro/fon ; for ( Iwrintn, although in all the of-^»r 
particularK of Htructure it rt^mnhU’s Puumrpa^ has not 
the prolonged rostntA^i of the latter. It is a native of 
New lloUand, that w^orid of wonders in its animal and 
vegetable forms. 

(.S0.‘5.) Passing to mir next family, the Tki^mitinJi, 
we come to the only trilie of insects out of the circle of 
Hymemptera, which exhibit social habits. Man inea- 
z 3 
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sum every thing with <lirect re6?rence to himself ; and 
as it promotes his good or ill, so does he pronounce 
upon its worth or worthlessness. We admire the eco- 
nomy of the bees, and sj^i^ak with rapture of the indus- 
try of the little chemists which gatlier those stores of 
the fields, that, bu( fof them, w^oulil evade our acquisi- 
tion, and wc then fraudideiitiy rot^them of their hbrd- 
earned treasiures^^bu^ execrate the devastations of 
^e although it is the aedf-sante impulse which 

„ directs the energies of each. *' Man, in his tyranay over 
Nature atid J^fature’s free denizens, fi»rge^ the justice 
of, the retribution, and ex^tainis against it as an evil, 
heedless of the .multitudinous evils which his own pra- 
vity scatters around, a ''pwhicli frequently have no ob- 
ject beyond their V/il'' . uess. Jlut he must here submit, 
and with patience sutler what his sagacity can rarely 
avoid; and to prom this, he rnustst*!* in it hut another 
instatice of that g#Miei*al law which imbues all creaturt*K 
witli tlm instinct of sell-preservation and the ardent love 
and protecti'Mi ’of their ytning, — that universal /rropyj) 
which overcoiiK's all obstacles, and is resistless in its 
• efi’ects. Hiese . insects form \’ory large coiuniunities, 
consisting of iiuli^iduals of four liiHerent kinds of 
W'itij!:ed males and feniales, and of soldiers and neuters 
which are apterous. In the former, the four wings are 
equal, with the iieuration of the disk obsolete, — a ehurac- 
ter not found elsewhere* among the Xmroptmi ; and the 
uptt rous iiulividuals haw strong mamlihlea. There is 
sonv;? div(T.>iitv of opinion respecting the latter; and na. 
turalists are not <leei<Ied tvhetYter tliev are the prtdimi- 
nar}' stages o4' the insect, ^>r inde]M;ntli.Mit and jHsrfcct 
states of existence i-they, however, constitute the major 
part of the oominunity. and execuite all its latx»ura. The 
information that wo possess u}h>ti j;heir internal economy 
is very imperfect. All that we know as certain that 
the difierent species coiistnict different nests made of a 
Iriiid of^hurd mortar, consisting of earth or sand agglu- 
tinated together, — sonm of which are like a cluster of 
sugar-loaves of different sizes,— the largest being eight 
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or ten feet high ; the teets of others are cylindrical, and 
are not more than two feet above the grouml, with a 
roof extending on all sides beyond the lateral walls ; 
others, again, build in»the,up||er branches of trees, 
sixty or eighty feet from the ground; and in countrieh 
where trees abound, they^excavtte &id occupy tlieir in. 
terior. These* inserts always work under cover, and, 
unless by accident, they are i|^'^ e^fmsed to sight ; and 
they thus construct subterranean galleries from their 
nests,* wherever their <iesUuclive propeiAities incliiu; 
them to wjgider; and ih attacking hoi|^‘s, they eat into 
its timbers, gnawing iltcir^gallcries longitudinAly in its 
centre, leaving only the external crust ^ and thus, when 
their depredations have t»een ^tensive, not an article of 
furnitim* in a liousi* is friv from dilapidation, and 
upon the least forcible touch, or ^irst wind, all falls to 
pieces. The focninlity of the feujiles i«» truly astonish- 
ing; and she is as much an olijfct of solicitude to the 
w^irkers, as is the cpieen among the liees. She uml her 
partner are incarc«*raUHl in a cell by the neuU*rs, and 
they arc there regularly supplied with food ; and after 
impregnation, upon the enlargement o^f the ovaries, hei4 
alKhnnen sw^ells to the enormous size of or *2000 

times the rest of the lanly ; and as soon as she to 

lay eggs, these are exmveyed away by the neuters to their 
prepared cells, winch, in conjunction with their maga- 
zines of provisions, occupy the inUTior of these ne*‘t^. 
It is said that she lays os many as 80,000 of thesi* eggs 
in the course of tw entv-four iKuirs,— a 'fecundity that 
would speedily overw'hAin*the earth, were it not pro- 
vided that but jomparativMy few rt'aclu maturity, and 
the great majority serve as food to birds, and lieasts, 
and tishiis; and the iiativi*s, also, of trgpical regions 
where they occur, cook them and eat them as a delicacy. 
From the great resenihlanoe of their manners to those 
of ants, they have been called V^'hite Ants.” Hut 
the true ants are their mortal enemies, and prey up4^ 
them with the greatest voracity, especially at the {leri^ 
of their swarming, at the commencement of the tro- 
z 4 
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pical ruins,^ t)ie only time %The% they voluntarily make 
their appearance abroad. Although^ probably, all are of 
tropioal origin, a few species have located themselves in 
the South of Eprope;,ibut^it isjU) be hoped that the tem- 
perature of our climate is too variable and cold to suit 
the constitution of lliese inseett^ > although commerce 
has imported many evils cin concurrence with its bane- 
fits, wc heartily d^re9ai^ the possible introduction of 
such unwelcome guests. Other allied forms, but which 
are not socidl in their habits^ arc found in Emh^a and 
Olyntha* * * ^ 

The last sub-fainSly of this first circle, the 
llhttphidiincBf hijvc^ in the structure of some of its con- 
stitu€‘nts, a direct inti .'^ion of the proximity of the 
next circle; for thi'-gei.v Mantitpa, with its lengthened 
neck, •ami raptorial anterior legs, is a complete resem- 
blance of ManiiH itself, ft has short clavate antenn® ; 
but the elongated nech' is also the characteristic of the 
family, — for the genus Rhaphidhu of which it is besides 
formed, likev/ise possesses it in a remarkable degree. 
The latter insect, in its larva slate, is very voracious, 
ff|ireying upon every otiur insect it can seize upon ; it 
occurs chiefly in woods, upon the steins of oaks. The 
geniA is as yet known only as European, and all the 
recorded species Ave possess in this country. Of Man- 
iiftpa, the greatest number of species appears to occur 

America, although it is found all over the w^orld ex- 
cepting New Holland. Some of the species seem to 
inditmte a stroiiig aflinity, in the structure of their wings, 
to the genuine anterior half of those 

organs being, occasion ally &einUcoriaccous, which is a 
departure from the otherwise exclusively membrana- 
ceous structure gf these limbs throughout the circle 
before us. 

(805.) We now enter the family of the GRViii.iDifi; 
die first sub-family of which, the MantiniB^ contains 
^0 ve^ different ty|»es of fonn, — namely, Afoit^ta 
and Phasma, Their habits differ as much as their 
Btructure : the latter being herbivorous ; whereas the 
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former are camivoroiip, and of a very aan{;uinary and 
rapacious disposition. They are long and tielider : the 
head transverse and small^ with a pair of long, slender, 
setaceous antenoa; at the jynction of« the head and 
thorax; the latter is attenuated, but dilates immediately, 
forming a linear, parallel, somearhar flattened tube, with 
itsttides margined and whith has an articulated flexi- 
bility at its junction witlv*t|}e giesothorax, and is 
more than a third the length of thS body. Attach^l 
to this in front, and apprOxijnate to the head, are a pai^ 
of comparatively stouf legs, the peculiar construction 
of which, adapted for the^t‘izure and retentior^ of prey, 
has acquired for them the name of.raptorial. The 
insect itself lieing slow, an<L without much muscular 
energy, and its nature requiring a rfrge supply of food, 
it is furnished w ith tliis organisation, that, when kirking 
insidiously about, its purpose i| disgiuMxl under its 
form, which considerably resemhles the parts of a plant, 
although not so much so as we i>hall observe in the 
Phtmnhur; and w'hen arrived within a convenient dis- 
tance of its prey, it darts forth these limbs and captures 
it. To give them the pow'er of greater expansiun, th# 
coxie are elongated, being nearly as long as the femur; 
ard the trochanters are so articulaU'tl, that the /•admit 
cf great variety of motion. ’Fhe tibia', which are half 
the length of the femora, fold back uj)ou them, which 
admits of the two latter acting in concert as preheff- 
sorial organs; and that thc) may effectually si cun* tlieir 
prey, they are densely serrated longittidinally with a 
double row of short ufldAcute teeth ; and the tibia is 
furnished, besiert's, at its <^ctrctnity, wiUi along curved 
hook, and, together with the long tarsus, i|j[tich is at- 
tached externally to the latter, thus ^pquit;ing udditiunal 
and witler range of action, draw conjunciively wdthiii 
the acope of the raptorial apparatus their destined 
victims. A striking illustration of how easily man is 
deluded by hypocrisy and false appearances, is afforded 
by the variety of names and religious character this 
blood-thirsty creature has acquired in all countries 
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that it inliabits. By the attitiide it assumes when 
lurking for its prey^ or advancing upon it — which is done 
by the support of the four posterior slender legs only, 
whilst the headland ptjothqrax gre raised perpendicularly 
from the body, and the anterior raptorial organs are 
folded in front, — i tf greatly re^mbles a person praying; 
whence in France it is called h Pr^cheur^ in Provence, 
Pregth-Dion; and iq-otl^ef* countries it has similar names. 
The Turk says it> points to Mecca; and the Hottentot 
pays it religitus observances. * Burmeister acquaints us, 
from the infomiation of Zimmerman, with so^ne singular 
facts codnectcd with the Noflth American species, the 
M. Carolina, He says, a s^iecimen he possessed was 
caught on tlie 2d of O.^ber; on the .^d, it laid its 
eggs : this was nckied fiowii. 1 was now prepared to 
expeci the death of my Manlitt, This, however, did 
not take place ; for sl^e continued to devour daily some 
dozens of flies, and^ 'occasionally large grasshoppers 
and young frogs; and it even consumed lizards three 
times its owt 4 length, as well as many large fat cater- 
pillars. By this abundant fare, its abdomen began to 
ewell considerably ; and on the 24th of October, it laid 
eggs a second time ; and after this business wtis over, 
which occupieil several hours, it recommenced feeding 
upon every living thing that was put in its way : its 
abdomen swelled up again, and 1 fully expected to see 
it lay eggs a third time; but this was doubtlessly pre- 
vented by the increasing cold of the November nights ; 
and in December, I observed that the tarsi of the crea- 
ture had dried up and beconfe bseless. Its death now 
evidently approached, and tliis took p'lace on the 27th 
of the san^ month. Whether it was impregnated 
before it camp intp my possession, 1 do not know ; but 
from the beginning of October to the end of December, 
it lived solitary in a glass. The eggs of the first gene- 
ration were hatched upon the 26th of May of the fol- 
lowing year. An interval of three weeks had elapseil 
between the laying of the first and tlie second lots : 
1 therefore thought a similar time would intervene 
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between their hatchaiig; but in this I was leceived, Sag 
the second brood left their sbells three days after the ftrat» 
▼iz. on the 29 th of May. 1 now had ray room full 
young Manteg, 1 fed i|^roe wit|^ sraall^dlesj and their 
actions and mode of feeing were precisely tike those 
of the older ones.'* Th^ alltenllla!^ the males of some 
anbbipectinatetl> as jn Empugg, Bltpharu, and Harpax ; 
and the resemblance to vegetables, is considerably in- 
creased in others, by the foliaceous appendages of their 
legs aiul protliorax, as inHyqienopugy Phylhcrania, 
and tills resemblance is enhanced by t|}eflr usually green 
or grey coAurs, and it is ftirely that they exhibit a me- 
tallic bnUianey ; the genus jl/er/f//rt///r'a, however, displays 
this peculiarity, espc^cially in^ specfes we posst^ss from 
New Holland, althoagh the^enui^is usually Indian. 
These insects have a wide geographical range, — » being 
found in all the hotter regions of %he earth : the extra- 
ordinary little Kmnophila, with its abbreviated elytra, 
appears, however, conBned to Nor titer ii Africa, and the 
contiguous parts of Asia, where they are tlie inliabitants 
of the most arid sandy wastes, — skipping about upon the 
surface of the burning sands, as the Ilydwmcfra dt^ 
upon the water. 

(S0(),) In the extraordinary peculiarities of pcfsonal 
appearance, the Manitnre are far surpassed by their 
near neighbours, the Phnsnitnw, in which vegetable re- 
semblances are quite complete ; for their wings and their 
elytra are frequently perfect leaves, as in PhyUium «ic- 
eifoHum ; and where this is not the case, the body is 
lengthy and cylindricalf like a dry stick or straw.* The 
latter form is sftongly exhibited in D%^r(l Chroms, a 
native of Van Diemen's land, — an insect in which the 
body is eight inches long, and whjch Ipis very snfaH 
wings ; others are totally apterous, as in Bacteria and 
BaciUug, In Ectafomna tiarfUum, and EiirycanthtUy 
monstrosity reaches its acme ; the former has dilated 
ipined legs, a swollen body, with foliaceous appendages 
also spinecL In others, again, the male is winged, and tfie 
female apterous. Cyphocrania exhibits species with the 
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largest win^^aadalsothe longest insects; and their wings 
are usually of a delicate rosy tint ; but we must hasten 
on to the Gryllina:, which, although forming a small 
group, are of aprcry nyirked character. They are usually 
robust. In SMzodartyluSy a native of China, the tarsi 
arc elegantly lamthat^ laterally; the tibite are very 
Bpinose ; and the extremity of their ,hemelytra are belu-* 
tifully convoluted. ^The domestic cricket belongs to this 
group, whose chv'erful chirp enlivens the farmhouse 
hbarth. HA'e we have also the remarkable Xt/o, w-hich, 
like (trjjUotfilpa, is a burrowing insect ; but in the latter, 
the extraordinary ])almated Unterior tibiie, very like a 
dilated hand and fingers, — the structure recpiisite, as in 
that of the mole, for it burrowing habits, — reaches its 
highest pcrfoction,'*sin(< ^6 which we find a sort of ana- 
logical reaemhlaiice in the anterior tibia? of the burrow- 
ing CamhidfTf and iiV the structure of the prothorax in 
the genus Ctiirmi. i’he little Sph(p.nnm mrrrorum is 
an inhabitant of ants* nests: its four anterior legs are 
slender; it is quite apterous; and has, perhaps, the most 
largely developed posterior femora throughout the circle. 

is supposed that it feeds exclusively upon the roots 
of plants. Kqually apterous is the genus CylhiflrodcSy 
an e!(/ngatc cylindrical insect, and one of the most ex- 
traordinary forms throughout 'ihe gropp. 

(507*) In the Lornstinfe, we find in the genua /Vero- 
chros;a, a remarkable similitude to Many of the 
naiiUBf in the resemblance of its elytra and wings to 
leaves, but from which group its saltatorial legs remove 
it. It is difficult to draw thc\?ti^ct line of separation be- 
tween these and the preceding group, excepting, perhaps, 
in the number of the joints of tiic tarsi, which are here 
four; their an ten me are equally setaceous, which separates 
them from the -'Irr/W/’/i®: they are usually more com. 
pressed in form, and less robust; their tarsi, besides, have 
a vesicular sole. In some, as Bradyporus and its allies, 
th^ head is exceedingly large, and in Anostostoma, in- 
sects frobi New Holland, there is a remarkable develop- 
ment of the mandibles. In the division with smaller 



TRF. AORtinKR. 34 & 

heads, we observe the |emarkable Acridopes^, also from 
New Holland, in which the female is short, convex, and 
ovate, and the male elongate and slender. It is in the 
genus Decticusj belongit\g to^ th|| group, that we find 
the species cahed verrueivorus ; which has its name 
from being used as a sppciiic to eat away warts: pos- 
sibly this is effected^by the acrid secretion it instils into 
the wound it makes with its ^ftiandihles : and it is the 
closely allied typical genus Ijicusta v%ich offers us, in 
the vi^idisHma, our largest i]ative species. * , 

(308.) The next iimily, the AvrylfniBi constitute 
the true grftshoppers, — iilkeets whose song and vivacity 
give cheerfulness to the noontide lan^^upr of a summer's 
day. They are distinguishefL chiefly by their antennie 
being shorter than half the lei^th off the l)ody, and dis- 
tinctly articulated ; the posterior legs Iteing alway»salta- 
torial ; their tarsi three- jointed, aAl all the tarsi alike. 
Some are apterous, as BatraHioierrtjp and Prosvopia , — 
the latter very much resembling one of the stick-like 
PhasmincB, There is greater uniformity in the struc- 
ture of their wings than throughout the rest of the 
circle, and these organs in repose form a very com-s 
pressed roof over it ; and the four are always of the same 
length ; the true wings having frequently considfrable 
expansion, and s|ie ofCenPgaily or gaudily coloured, — 
sometimes being of a bright scarlet, or of a rich purple, 
as are the insects^ themselves, although greens are th^ 
prevalent tints. A leading characteristic in these in- 
sects is doubtlessly the diversities of stfricture observ- 
able in their prothorax,^llich, in Acridium, is usually 
produced, posterforly, as Idtig as the body. In Trujp- 
aiiSy the antennae are fusiform, and the head is remark- 
ably formed, having the forehead consi^eral^ly produced; 
and in Pnmmora. the abdomen is inflated into a 
large semitranspareitt bladder ; but the Q*'dipoda mi-- 
gratoria is the species which has obtained the widest 
celebrity, from its assumed migratorial and destructii/e 
habits. The narrative, as regards their flying to con-* 
siderable distances, is possibly fabulous ; but there is 
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no question^ that in some years; in which they have 
acquired excessive prolificness^ they may make de- 
structive excursions. All books on entomology are 
redundant with its hiftory : 'm shall, therefore, on ac- 
count of our limiM space, proceed to the Biattina, 
which, probably, woulA more properly come into our 
third family. These are* distinguished by their elytra 
lapping one over the other, and being entirely coriaceous, 
beneath which theSrings are folded longitudinally: their 
/mtonnie are' setaceous, and tM^ir legs all cursorialy with 
pentamerous tari/. Some genera, as usual, ^re entirely 
apterous,'— at least, winged individuals have not yet been 
seen belonging to them ; and this is the case in the New 
Holland Polyzosteria of the largest insects of 

the sub-family, and'v iiicn is of a bronzy metallic tint. 
In Ptrynphoiria and }Ietcroya77iia, the male is winged, 
and the female apterous. The majority, however, are 
winged insects in theif final condition. They are lu- 
cifugous, and feed chiefly at night. Commerce has 
introduced many species to our sea-ports, some of which 
have gradually spread all over the country; two of 
^which especially, ^the common black beetles, the Peri^ 
planetn Americana and Orientalis, are found in kitchens 
and ^arm cupboards where provisions are kept : when 
at large, they generally occur *in obscure places or be- 
neath stones, and sally forth,, after night- fall, in search 
df their prey. They are usuaUy of a bright or dark brown 
colour: some are livid or testaceous, as, for instance, 
Blabera giyantea, which is the largest in the circle; and 
a few are gaily coloured, as ^in'Vorydia and Phoraspis* 
We And at large, in our woods, and beneath stones, the 
Blatta Laponica and Germanica, The remarkable cap- 
sule which contains their eggs, is a phenomenon oc- 
curring no where else in the insect world, as it is formed 
within the abdomen of the female: it is an oblong, 
flattened brown sheath, within which the eggs are de- 
posited in two rows ; and the female carries ^is attached 
to her abdomen until the eggs are nearly mature, when 
she lets it fall, and the compressed edge bursts open, 
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and tbe young creep forth with the ehell^of the egg 
still adhering to them. 

(309*) Our next family^ the Forpioulidje, is a group 
of still smaller extent^ which are known by the name of 
earwigs^ and are distinguished byHheir abbreviated pa- 
rallel elytra, — thus resembling ^th? Stapkylinidtpf and 
wh^jmby the Coleoptera &d ^rthoptera seem in some 
measure connected; and also b^heir elegant delicate and 
expansive winga, which in reposeYoli} in radii diverging 
from ^ nearly central spo^ Their tarsi ai% trimeroul; 
and the a])ex of the abdomen is furnished with a couple* 
of elongate %^urved horny firocesses, wliich art^ usually 
forcipate and capable of being used as prehensile organs^ 
being articulated at the base : ant^nSa^ arc setaceous, 

and variable in tlie iiumbc^r onthe jfiiintR. Some, like 
some of the JSiattina;, are apterous. I'hese peculiarities 
and differences of structure have sled to generic sub- 
division. The female covers her^^gs as assiduously as 
a hen ; and a similar instance of this brooding we have 
already observefl in the Hynmioplera^ in the genus 
Parga, The Foifiailw are very destructive in gardens, 
to flowers and fruits, which they much deface; but the, 
Iwd reputation they have acquired, andVhich Aeir ver- 
nacular name implies, is not merited, and the ciroum- 
stance totally fabulous. •It is unfortunate that such 
reprehensible mistakes should exist, as those which attach 
to very many insects; for they tend to foster prejudice# 
which necessarily obstruct the progress of knowledge, 
by making objects abhorrent to inspectioir, which, when 
investigate, present as kirge, but a more readily acces- 
sible, field for instruction, delight, and nmusement, as 
any throughout nature; none of which, however, suqiass, 
perhaps, the extraordinary little parasites which form 
the contents of our next sub-family, ~ * 

(310.) The STYinmiD^, or Strepgiptera. The situ- 
ation of these insects is one of perplexing interest* 
They are parasites upon some of the genera of bees aigl 
wa^ ; and the peculiarities of their structure dhd eco^ 
nomy have made them a problem which eutomologtsta 
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have not yel solved. The first discovery of ondmpMp 
insects was made by Rossi, wlio*found it upon 
Unttea GaUica, and established for it the genus 
and Mr. Kirby subsequently observed a 
ing from its obtected ^pupa-case between the abao||Uiud ^ 
segments of an AndCrno^ The whole structure^ of 
insects is very remarkable f their anteiins are eithJI^iu- 
riculated, as in Stylopft ; furcated, as in Xetm; or flabeU 
lated, as in NaltrfopJutjfus: and robust, compared with 
the insects : cbeir head transve;*iie, with sub-peduncplated 
*eyo8, consisting of comparatively few and separated hex- 
agons. The mouth is of singular structure': the man- 
dibles arc apparently obsolete ; it has no obvious labrum ; 
the labium and meotuni a^e invisible; and its trophi are 
reduced to apparea )} dAiple of setiform inaxillie, with 
an eqpmiously large two-jointed maxillary palpus af- 
fixed externally at their base ; the protliorax is trans- 
verse and narrow ; tie mesothorax also narrow, with a 
couple of lateral distorU'd articulated appendages, the 
analogucb of elytra ; and the nietathorax is very largely 
developed, occupying more than one half of the insect ; 
jand this gives room for the exercise of the large muscles 
required for the dioveinent of its expansive bemicircular 
wingr, which fold longitudinally in repose, and rest 
upon the bo<ly. These are Mtithout ner\ure8, although 
there is a slight indication of something like them, some- 
vrhat analogous to the irregularity of neuration we find 
in the wings of the Colmptem; and we strongly incline 
to the opinioi , tliat they have considerable analogy to 
the eccentric genus Atrartodi^trS, where we have also a 
greatly enlarged inetathora.v, wings folding longitudi- 
nally, and minute and all hut obsolete wing-cases. The 
tarsi of these insects vary in the number of their joints, 
from two to* four‘s and these are all furnished beneath 
with a vesicular cushion, and they are without terminal 
daws. These insects fly with a sort of undulating 
motion, and are very conspicuous objei^ts in the dear 
aiinshim.. Their sexual differences are unknown ; 
and it is assumed that those hitherto described are all 
males, and that possibly the females are apterous: 
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dKlsfj^nt, and manyaother particalan relAive to ihein> 
ate^ataU involved in deep mystery^ which time and care. 
i^'ioiMervation only wiU elucidate. We place them in 
^8 ci^de, as its roost aherrapt group. • 

Mil.) We now enter our fim circle^ comprising 
theomup of the PHRYOA^ii>/B,^the mf^ority of which^ 
ineiieir preliminary stages^* inhabit the water; ami 
throughout the whole of whvph jive ilnd a uniformity of 
texture in their four or two wings, — which ])eculiar^ty 
we quitted in leaving oiAr first circle, th? Lihelhiiifia^ 
The first sub-family of these constitute the Epheme~ 
rintp; the Brevity of the lives of which, in theV {letfect 
state, have furni«>hed moralists witli % comparison for 
the shortnes*^ and vanity of dp* life of man. In many 
particulars of structure, these^inserfs bear a strong af- 
finity to the first sub-family of our first typical ch-cle of 
the Nfiuroptern, viz. the LiheUuli^. Luce them, these 
are destitute of palpi ; and they nave short, subulated 
antennie, and they likewise exhibit a large devclopement 
of the eyes : in their wings, however, we observe a con* 
.siderable difference ; for in the present sub-family, the 
secondary wings are considerably the Ipast in size ; andf 
as a necessary consequence, there is a smaller develope- 
ment of the metathorax, — the reverse of what we find in 
the Libetlufintp; but thef^ wings are always expanded, 
and never folded. In the Ephenierht<p, we observe con- 
siderable sexual discrepancies in the length of the anterim* 
elongated legs, which are protruded forwards, and evi- 
dently serve, as in some of the gnats, for organs of 
touch ; and the ajiex of thAr abdomen is furnished with 
two or three lengthy and ^articulated sots. There is 
much resemblance l^tween the larva and the perfect 
insect. These larvs breathe by branqhis,«and they oc- 
cupy burrows formed \xt the mud of the hanks of the 
streams wherein they dwell : they feed upon the larvie 
of Other insects, or animalculic, which they bring within 
their reach through the motion given by their ^rancli^ 
to the water : they possess very large mandibles, which, 
besides assisting them in the capture of their prey, 

A A 
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enalde thm^' to make their bmrowt. They poiaM 
thme kmg legs attached to their large thorax, all 0i 
widch m bent forwards : their branchie are affixed on 
each aide of the^^ibdom^n ;.and of these there are naiudly 
aeren pairs, which qrcupy the place subsequently held 
by die stigmata in the pirfect insect ; there are varieties 
of strueture in these organs in the several geneii^of 
which the 8nb«fami7y i^^ composed. Swammerdam in* 
fopus us that they'are three years in acquiring their full 
growth ; th» is a remarkable ^ircnmstance, considsring 
the shortness of dieir lives afterwards. Having grown 
to maturity, in which state ahglers make use of then; 
as a bait, they qijit^tbeir burrows, swim to the surface, 
where their envelopinj. cu» splits, and from which the 
insect extracts itsefr witn expanded wings, and flying 
to somfe neighbouring object on the shore, again uncases 
itself ; for, although 7t has already acquired its wings, 
and the power of flight,^a delicate membrane still clothes 
it,— of which, however, it speedily divests itself. The 
insects sometimes abound in such profusion, that the 
air is completely filled with them, and their dead bodies 
{lave been atrewec} over the land as a rich manure; for 
their life terminates with the execution of die function 
for i^hich they were solely transformed, — that of 
perpetuating the species, — 'd’hich is almost instantly 
accomplish^. The chief genera are Oxyeypha, with 
only two wings ; Che, with four, but the posterior ex* 
tremely minute. BaStit and Efihemera have the in* 
ferior wings larger ; but die former have three (9tell| 
and the latter but two. ** * 

(312.) (>ar second 6ub*'family, the Phryyanina, is 
of much larger extent than the preceding, and they 
are known aa ** May flies."' They constitute the oini|^ 
Triehoptera of Kirby. Of all iijsects, they afqireaeh 
die closest in resemblance to the LtpidopUra, — th^k 
wings bemg covered witli hairs, or narrow scales; and 
ip their transfonnations, also, t^y have a consideftMe 
resemhlaDoe to that order ; from which, however; they 
are sufficiendy diatinct in having a mandihulaied tnooih. 



They liave long iete^ms imtenn» ; ^ngs tie of 
lui unequal size, end are laid in repoae^ like thoae of a 
moth, over Iheir bade; their legs are tu&ually long, and 
iheir tibise are variously furqiah^ witUapura half way 
up its ehank. In their larva ^tate, l^y reside in 
cylindrical cases, — but v(hich, in Hydrt^^Ua, are kidney- 
shaped, — which aie composed of a variety of substances, 
as bits of stick or straw, or qf smaHshells, or sometimes 
of small stones, which are attacned together by a a^cy 
substance spun by the larva. The m^Aity are eonr 
veyed about, either the motion they can themselves 
give to th^ case, or by Aie current of the water ; .and 
other cases are permanently affixed to stones beneath 
the water ; and it is probabb^that, upon each change of 
skin, a fresh case is made. Like 4i08t aquatic larvw, 
they breathe by branchite. Unlike the majorit^of the 
rest of the Neuroptaray these lai#ie are very dissimilar 
to the perfect insect, and whi^, extract^ from its 
case, is«A soft worro.like cneature, with the anterior 
segments somewhat horny. Their branchie are placed 
along each side of the abdomen ; they are setiform, and 
are usually arranged in stars, radiatipg from a centra 
Their anal segment has appendages which, as their 
cases are open at each extremity, admit of thei^ being 
used as feet, but which fary in structure in the genera. 
They are indifferent in their diet, feeding as willingly 
upon aquatic plants as upon other inaecta, and they are 
cxceaaively voracious. They ore bat one year under, 
going their transformations, ,and to effect this, they 
close both the a^rtureiT of ^eir cases. They undergo 
a complete metamorphosis^ and the perfieet insect then 
flies forth to feed upon the juices of flowers ; and when 
iqqM^gnation has taken place, the feigale deposits upon 
acme wator plant a mass of eggs enveloped in a thick 
jelly4ike substance. The moat remarkable genera are 
AdntmjmM and Hpdmpiila, in which, potsibly, the 
xe(^blanoe to the Lepidoptera ia the vtrongjpst. %gn 
Mff9taeide9, the antenne are excessively long: ill 
and in Sgricoatoma, the mid^ i^nrs of 
A A 2 
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the tibis ars wanting; and Phr^ama itself exhibits 
the largest species. 

(515.) Our next sub-family, the HemerobiintR, oiler 
less harmony of general structure, either in the per- 
fect insect or the jbi^rva. These insects are usually 
called lace-wing dies, frem the elegant reticulation of 
those organs, which arc of comparatively considerably 
larger dimensions ;t and they differ from the last in 
having the trophi free. They have rarely ocelli, and 
^Jiieir eyes hi^Ve considerable metallic brilliancy : (Aheir 
legs are short and slight, and their tarsi pentamerous. 
Th^ir larv® are not aquatic, out they are vel-y ferocious 
devourers of sm^ll insects ; this we have particularly 
observed in that of Ch ' aqjM pf»ria j and we have further 
observed, in the t^h;^hlrl^tations of this insect, that the 
pupa creeps to some distance out of its c*ocoon when 
ready to undergo its final change, and then casts off' 
its pellucid skin, anci «einerges as the perfect insect. 
Hemerobhis has usually its wings covered with minute 
hairs, and Ottmyhift has them beautifully spotted : the 
latter is remarkable, also, for the possession of ocelli,— 
% circumstance of rare occurrence in this sub-family. 
Altliougli possessing large wings, they fiy heavily, by 
slowly flaiiping them, and their flights are very short. 
They occur usually in hedged skirting brooks. Their 
transformations approach closer to those of insects with 
a^complete metamorphosis ; and there is less resemblance 
between the larva and the imago, than in any of 
the preceding sub-families, excepting only the last. It is 
in this same sub-family that we arrange Sinlin and its 
allies, ChaulMrs and Corydalia : of these, the Idrva of 
the first only has been observed, and which is aquatic ; 
it is a common ngtive. This larva is furnished with 
branchi®, as in the Phrygamtup, and which are arranged 
somewhat similarly to those insects, — being attached to 
the seven or eight first segments of the abdomen, hut 
ciUated ; it is gradually attenuated posteriorly, and has 
a single caudal appendage ; and, like those insects, it 
is probably carnivorous. ChauHodei and CarydiiU 9 are 
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both North Americaii genera^^and are of conspicuooa 
size compared with the rest of the sub-family ; all that 
are yet known exceeding an inch in dimensions. The 
former is distinguished tfor Us pectinatfd antennte ; and 
one species of the latter, tlie Cl^comuta, has, in the 
male, largely developed^mandlbles^^wbence it has de- 
rived its specific name. • 

(514.) The PcrlintB are aur^e»t sub-family. Tliese 
insects possess four narrow naked tring^ of which ^the 
infetior, in repose, are folded : the ncrvures are widf^r 
apart thim in the ma^rity of the preening sub- 
families ; they are almcmt always obscurely coloured : 
the insects are of a depressed foqn,,witli a large qua- 
drate head. They fly rarely and are very inert, allow- 
ing themselves to be readi/y cajffured. Their larva^ « 
inhabit the water, where they move by the rd\ving of 
their legs ; and they feed upon oj^er small insects : diey 
are more than a year underg|t>ing their changes ; and 
when they have attained their maturity, they creep up 
the stem of some water plant, and there quietly await 
the bursting of their skin, which speedily takes place 
down the centre of the head and thorax ; and the perfett 
insect then creeps forth, and flies ofl' as sr>on as its 
wings are thoroughly expanded. It is reinarkafte, tliat 
the males are incapable *of flight, owing to the frequent 
shortness of their wings ; thus reversing what is usually 
the case in insects, of the females being the least pfo- 
vided with these organs, when such a sexual disparity 
exists. Nemura, Per^, and Euathenia are the chief i 
genera. The Ijist is a iiAive of New Holland. 

(515.} Our next, and tffe last sub-family, the PttociiHB, 
is of equally limited extent. They are minute insects : 
when winged, the wings are unequal iit size, the an- 
terior being consid^ably the largest, and they are loosely 
covered with nervures. The typical genus, Psoeus, 
occurs about the stems of trees and on palings, and is 
said to feed upon lichens. It is contiguous to tl^se 
insects that the genus Atrojm is placed, and i^ich con- 
tains the BO celebrated book-louse, famous for its reputed 
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ticking, wheiAse it has ahio been cafiled the death-watch ; 
which is douhtleasly a fable, as it is more than probable 
that the noise is produced by an Anohium; for it is 
scarcely possible that so small and delicate an insect as 
the AtropoM should dmse so loud a sound. These in- 
sects are apterous, and afe very destructive in neglected 
collections of insects or plants ; but they are readily de^ 
stroyed by the smeK of camphor. Although it occurs 
frc.queiitly in old ^books, especially those which have 
been exposed *^to damp, it eithcH* sMks their paste, dr the 
minute furigi devetop^ by the moisture; and ^hose holes, 
09 frequency found in such hooks, must be attributed 
to the larvs of the Anohia, and other beetles of similar 
habits. Only one ^ic ^nus ( Tkyrsophorus) of this 
sub-family is knowh. ft is peculiar to the Brazils; 
whereas others are all natives of our own country. 
[;(2C)9_315.) W.E.'^h.] 
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PART Ilh 

Off THE CLASS OF A«>TBB(^U8 XNBl^CTS. 


•CHAP. I. 

t 

ON THB APTERA GENBRAI|^Lr. 

(31 6.) The secondj or su^ypioill, class of annulose 
animals is the Api'era of Aristotle : which is connected to 
the Ptiiota of the same immortal%oologlBt by the order 
of Dipiera, The general reader V ill readily understand 
this class, on being told it contains the different families 
of the spiders^ centipedes, scorpions, crabs, and other 
wingless groups, together with the flies ; which, as stand- 
ing at the confines of the whole, oannect the apterous 
orders with such as are provided wim four wings. 

(317.) Our definition of this group, in its (VHroary 
or typical characters, il in accordance with ^ose of 
Aristotle, Linmcus, and Fabricius, — three names quite 
sufficient, if science reposed upon mere authority, Ho 
counterbalance all those of modern times who hold op- 
posite opinions. As we have simply defined an insect 
to be a creature which ^Bves on the earth by means of 
jointed legs, 80 *do we cofhprehend un^Jier the name of 
Apteroy all such as are either destitute of wings in every 
stage of their existence, or which lyve, ^n ^ir adult 
state, only two. Like the typical insects, they are all 
more or less subjecf to metamorphosis, but in difibrent 
ways; for this change is a primary character of the 
typical AnnuhtOy and is even extended to one of^thc 
s^rrant classes, — namely, the CirrhipedeSf or barnacles. 

(318.) Before we enter further into this subject, il 
A A 4 
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may be as liell to exan^ne the validity of the grounds 
upon which the modems have ventured to break up the 
Aptera of Aristotle^ and thus to render their definition 
of an insect V perfidy ^unintelligible to the world at 
large. We will first ^deavour to meet their arguments 
upon general principles^ and then to oppose them upon 
other grounds, 'fhe French natumlists, Cuvier aad 
Latreille, upon disoovepiig that the Crustacea breathed 
brancliiw, at odce separated them from insects^ pro* 
perly so callm ; thereby assuming, that the mocW by 
which an^animal<breatheB was, among the Annuhsa^ the 
primary character to be looked to, and updn which we 
were to decide whaj; was^ or was not^ an insect. Now^ 
it is against this assirnp^n, which is the very root of 
all the modern chaiig- introduced in the arrangement 
of the* anniilose circle, that we take our stand. We 
deny it is either logfS^l in itself, or borne out by facts. 
It is illogical, hecau8^<it sets aside all the most pro- 
minent distinctions by which insects are characterised 
from other classes ; and makes that a primary ])rinciple 
of separation, which does not even enter into the de- 
finition of an anruilose animal. If it be true, that the 
Annnlosa are characterised by their l)ody and limbs 
being \irticulatcd, by being provided with distinct feet, 
and by undergoing a metamor^osis ; which, in the pre- 
eminent types, gives to the adult insect the powers of 
flight ; how% let us ask, can their mode of respiration he 
placed higher than all Uiese ? How can it be brought 
in for the construction of primary divisions, when it 
forms no part of the primar^ characters of the Ahhu- 
hfta f The natural division^ of a group, such as this, 
are indicated by the modifications of those characters 
which are applicable to the whole ; and this we see is 
actually the case, not merely with regard to insects, hut 
to all classes of animals. Thus, in the Ptilata. they are 
all developed ; in the Aptera^ the metamorphosis is im- 
]>e^ifect, and the wings disappear ; in the CirrMpedes, 
there are no true legs, as in the former ; and finally, 
there remains, in Venn&t and the Anneiides, only 
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the Rnnulose body («id this very (jLscorely), to 
mdicate their coDneotion to the snnulose circle. The 
very principle, therefore, of introducing the mode of 
respiration as a ground for founding ellipses and orders, 
is radically vicious and UDphiloso||iical. 

(319.) The effect o( attacking this imaginary im- 
ptfltance to the respiratory osgans of insects, has led to 
all that confusion and opposiljftn^of opinion, which might 
naturally have been expected. Tlfe integrity of the 
Aptma being once destroyed by the sepltation of {he 
Crustacea, and tlie principle being «iiAthinkingly ad- 
mitted, inilhmerable othet dislocations followed. New 
classes and new orders were proposed^^aiid attempted Id 
be defined, by all who built^beir systems u))on respite 
ation; and this was pushed So fai|*that the entire dis- 
tribution of the Annulmi has actually been maile to 
hinge upon this single circums^ce.* In projmrtion 
to the multiplication of these noi^ classes,’' so was the 
disunion of sentiment among those who advocated the 
respiratory system ; they neither agreed, in fact, with 
^ach other, nor with themselves. Dr. Leach changed his 
System of the apterous groups two o^ three times ; Las 
treillc has clone the same ; and ultimately we find 
Messrs. Kirby and Spence rejecting all tliese, affd pro- 
posing a division called which they themselves 
are dissatisfied with, as not a natural, hut a provisional 
order. No wonder, therefore, that all these confiictifig 
theories ‘'have much perplexed systematists," who really 
seem to have become bewildered by their own refine- 
ments. 

(.320.) Now* it woulcf be weU to a|k, whether the 
respiratory theory of entomologists is supported by any 
analogous instances in other classei of » animals and 
whether the possession of gills, or sacs, or tracheas have 
been looked upon, ty zoologists in general, of sufficient 
importance to create distinct dasses or orders? No 

* Sm Dr. Leftch!f urtngement, at given in SattoucUe, £iacim. Oew- 
pend. 76. 
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(Rich instancy in otn be citqf. Ciitia» indeed^ hitt 
donethiiin the case of {he among dflhea,~ 

a lingle gonna, which, because ita brandne are hi tufts> 
ioatead of beiqg pectinated, aa in moat of Uie other 
oaaeoua fishes, he d^^hea aa the type of a diadnet 
order; and yet the genua, //etef^anehuSf which has two 
aorta of branchite*, (a atmcture unexampled amcog 
the whole claaa oC JPiac^r,) is left with ita natural 
allies, and is onlyi-diatingaiahed aa a genus in the fa- 
mily of SMrida. Among «the testaceous MoUusea, 
again, the variations in the mode of breathing are still 
more reiharkable ; and yet itiey are considered but of 
Very infericM- moment, when compared with other points 
of iducture. Still mor^-s it apparent in the class of 
Amphibkif where the branchim external in one 

groupy internal in another, and absent in a third; while, 
among the salamanck^ {Urodehi), the young have ex- 
ternal brancliisi, and nie adult is furnished with cellular 
lungs. The frogs {Anoura), when tadpoles, have ex- 
ternal branch iie, which disappear in the perfect animal, 
and become internal. The whole of the Animal King- 
dom, in short, exhibits instances of this. It has been 
observed by a well-known writer, that Cuvier never 
made u more palpable mistake, than when he attempted 
to arrange the MoUuaea acconlihg to their several systems 
of generation and — respiration. 

^(321.) Reverting, then, to tlie enlarged views of the 
early writers relative to the Aptftra, we shall at once look 
to the class before us as composed of the five following 
orders, whose relations to the * corresponding group of 
PtUoia will be {subsequently Noticed ; — 1. The Arach- 
MDA, or spidenC consisting of insects whose head is 
confounded w\;th tl^e thorax, and whose mandiUes assume 
the appearance of fangs, or hooks, from which they are 
capable of ejecting a poisonous liquor : the body is ge- 
nerally short, oval, and pedunculated ; and the legs are 
ei£^t.— 11. The Myriapoda, or centipedes, having the 
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body gnfttly kagthen^ the heed diftiDCt,|ftDd a greet 
number of ket^-^lIL The CbuItacba, or «rabi^ which 
are enveloped by a bard or cruataceoos covering; live 
in the water, and breathg by branditw ; Jthe head being 
apparently eonfouaded with t£e tHI^rax,— >1V* The Svo- 
ToiiiA« or fleaa: the body is <;pinpre8Bed, and covered 
tranavenely with h|rd and pobahed plates, and with four 
minute soalea, whi^ indicate^e pqpition of the wings 
of flying insects* — V. The Di^sna, or two-^winged 
insects* which, like the lait qrder, imbibe tfkir nourisB* 
ment by suction. * • * 

(dflS.) Me isolated pSsition which belonjls to the 
fourth of these orders, is, we apprehent^ entirdly caused* 
by the fact of its containing n^t more individual species 
than would form a sub-genus,* whib^ in itself, it ranks 
as an order ; this rank has been assigned to it ever since 
the days of De Geer, who was thirst writer that thus 
detache<l it; and whose name of b’ectorta we shall retain, 
in common justice to so great a man. We shall not 
enter into the conflicting opinions of the moderns re- 
lative to the situation of these singular insects ; for a 
chapter might be so filled, and the reader, in the end^ 
left pretty nearly in the same state of uncertainty as at 
first. We would simply call the attention, evenmf tlie 
most unscientific, to thdse little crustaceous insects so 
common among sea- weed on sandy shores, and then ask 
him what insects can possibly be more like, in habits 
and appearance, than these are to fleas > their very name 
of sand Jlea 9 at once shows that this resemhlanoe is so 
•strong that eveiy body ^i^ceives it ; and however the 
two may difibr, when we cdtoe to anatonycal details and 
technical refinements, these will never alfer the similitude, 
or persuade an unscientific person that thqy do not come 
wonderfully near to each other. We consider, therefore, 
that the order Svetoha is more clearly related, by alli- 
nity, to the Cru»taeea than to any other ; but this being 
admitted, we confess our entire ignorance of what 
semblance it has to the Diptera, beyond the fad of IkM 
being perfectly suctorial mrden. The only great hiatus, 
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or interrup*^ion, therefore^ of thf^ circular succeseion of 
the Aptera, as here arranged^ appears to be at this point ; 
since the resemblance which certain extreme Crustacea 
possess to such forms as Oni§cus, renders die union of 
both ^iifiicientty cl^. From the Diptera, therefore, 
to the firachnUta, the passage is at once opened by Ny(y 
teribia ; from the spiders to the centipedes, and from 
these to the Crustq^cea, die line of aifinity is preserved ; 
while wliat has lieen said of the resemblance between 
the marine 4md the land .ilcas, is all but deincnstra« 
‘tive that the vchole form a circk^, — since the situations 
of Dipthra and Suctoria arb established, ^ot by dieir 
“own union, but by their connection to the orders which 
either precede or follow jdteni. 

(323.) We noifct ^ mo to the analogies, which may be 
thus uKhibited as reierring to the Ptilota. 


Analogies of t%6 Apteiia to the Ptilota. 


Onlrri of the 
Aptera. 

Araciiniua. 

Mvriapooa, 

« 

(■ROSTACB^. 

SPCTUHIA. 

Diptera. 


Anbhgiei. 


Orders of the 
PiUota, 


C Sub.typica1 ; feetthe snineinthcir I 
I larva and iKTim mUIc. j 

f l’rc-PiniiM*ntly typical of their own l 
■< circles; feet variable in their > Lrpidoftrra. 

C larva and perfect Ktate. 3 

Head large. Aquatic. Ncoroptera. 

Hndy oncaspit in hard plntea Coi.KorTP.RA. 

Winged in their adult atatc. HVMEWonrKRa. 


(324.) In our former volumes, we have had frequent 
occasion to notice the occasional transportation, as it 
were, of the analogies of the>t^pical groups in two dif- 
ferent circles ;.as a consequence of somb variation in the 
dispositions of the groups, thus brought into parallel 
comparison, for which we were unable to account. We 
have before observed that the tendency of metamor- 
phosis in the Ptilota is to give wings to the perfect in- 
sect ; while, in that of our Aptera, it is to give an 
increase in the number of feet Now, if this theo- 
retically be true, the philosophical inference will be, 
that the Mt/riapoda are the types of the Ptikda; 
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for the tot have to gfaeateet developeraent|Of the feet, 
just as the otor has of the wiags. It is not a little 
extraordinary^ indeed, that the first have the fewest, 
and the latter have the i 906 t,^feet, in th^ir larva state: 
here, then, is certainly an analog^ although it«rannot 
be express^ succinctly i^ words. On the other hand, 
thei/{Utdrp, again, irhich area^rtainly the types of the 
Mifriapoda, agree with the pepidapjtera in not being 
carnivorous ; and this is a materml pdiut of siifiilitude ; 
so tiiat we see the two pit;- eminently t^^ical groups^ 
agree in many iniportartt particulars : om the other hand, 
when we insider that the spiders and the lepido- 
pterous larva*, are the only insects havjng tlie pow'er of* 
Biiinning, we are tempted to^lieve, that they are true 
representations of each other pandidiat the Myriapoda 
represent the Heniiptera — not the I^pidoptaraP We 
state all these circumstances, leav^ the quest ion to be 
decided by others, although wa Ourselves believe the 
ibrmer to be the correct inoiU* of viewing the subject. 
The analogy which many authors, particularly MacLcay, 
conceive the Suctorm to have with the Cokoptera^ is 
strengthened by the foregoing table; ar^d it is quite clears 
they represent each other, just as the Crmtacea typify 
the aquatic Neuroptera : as for the resemblance bftween 
the Diptera and the Hifhenoptera, it is not merely an 
analogy, but an affinity, — and this so close as to be ob- 
vious to every one. The analogies, in fact, lietween tllb 
two great typical classes of insects, are so complete, as to 
leave no doubt that they are founded in nature. 

(32/5.) The use of thftcfttomparisons, however, is not 
merely confined fo the developcment of apologies. I'hey 
prove, if any thing can prove, the rank of the divisions 
belonging to each ; and show, in the cl^res^ manner, fhat 
if those in which the Ptilota are at first divided, are really 
orders, those of the Upiera are nothing higher. The 
Neuraplera, in fact, are as much entitled to be termed 
a eUuSy in the usual acceptation of the term, as are the 
Cruitarea; for structure, and not numerical aifiount,% 
to be looked to in all questions of this sort ; and if the 
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groups ia ^qoividoat "cirdei coisreipond in toaie oae 
or more charaeterg, peculiar to them alone, they must 
he ineritahly of the same value. 

(SS6.) Having now en^aveured to place the primary 
divisions of apterou<^ insects upon a more deteraunate 
tooting than has hitherto been done, we shall not attempt 
to indicate, even by synthpsls, the natural division ofnfa* 
milies which must .belong^to each. Our object is to indi- 
cate the A)ad to natural arrangement, not to follow it up 
in' detail, 'flu} groups of the Aptera we have adopted, 
are those of dih* predecessors : t^ only novelty consists 
In w at&mpt to determine fneir relative rihue, and to 
‘'Establish their relations to other groups. This done, we 
shall, in the followiiur giages, merely give the general 
reader an idea of tlu^ usects oontained in each, without 
any attempt at determining their limits, or the syston- 
atic order in which families should stand. 


. CHAP. II. 

APTERA, continued, 

ON THE DirTERA, ARACIfNIDA, CRUSTACEA, MYRIAFODA, AND 

SUCTORIA. 

C 

(327*) Not having thoroughly analysed the families 
of which our circle of Aptrba consist, we prefer giving 
a rapid sketch of its contest^’ as investigated by the 
latest and best systematistsy to leaving;; die scheme im- 
perfect by the omission. The first family comprised 
within this circle are the Diptera; and, although it 
may appear a contradiction to speak of ao large an order 
of insects as the Dipteral under the general denomina- 
tion of Aptera, yet, as they form the most itorant sub* 
fapiily in the circle, this difiSculty ia removed, as they 
cdhstituu the direct point of contact with the pre. 
cedii^ circle of the Ptilota, The Dipiera comprise % 
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host of insectg, tho mmt geneqd dioruster of which it 
to potien two iiMinbniii<mf wings, with their disk 
variously occupied with longitudinal nenrures and corn* 
paiwtiv^ few traasvdio one^ these w^gs are affixed 
to tile mesothorax, and are thhs analogous^to the 
superior wings of those ipseets orhieh have four genuine 
wihgs, or to the elytra or hemelytra of those in which 
the superior winga are suppVSn^ hy such apj[>endages» 
In addition to theae two wings, ant attached behind 
themf are a couple of u«iaill.y davated or^s, having | 
moderate pedunde ; th^ are called haHeret, o{ poisers ; 
they are aAculated organt, but the uses of which. are^ 
not known, although they may not l)e chnsidered al 
analogous to the secomlary^ings of the other orders. 
In addition to these organs, ^ery sliany possess a con* 
cavo-coDvex scale, wliich covers the halteres, and which 
is called the ahla, or winglet. {thing exclusively sue* 
torial insects, and feeding upon dtquids, their trophi, or 
organs whereby they take their food, consist of a flexible 
proboscis, modifled in a variety of ways in the different 
families, but always analogous to the structure we have 
before described in mandibnlated inserts : thus, we And 
the theca, or sheath, which represents the labium, and 
which encases the proboscis ; further, the haurfbllum, 
which consists most genially of two pieces analogous 
to the labrum ; occasionally of two others, which are 
called the eulteiii, or knives, which possibly represeftt 
the mandibles ; and there are rarely two others, called 
the ecalpella, which mi^ remind us of the maxills; 
and there are, in^ addition^ these, two palpi. It thus 
amply difihrs from the trSphi of all odier haustellate 
insects. These are the most general characters, whereby 
the entire order is distinguished, ^y'ithin themseivta, 
the modifleations of jjtructure which they exhibit, fhmish 
the charactera upon which their distribution's founded. 
The roost prominent of these are supplied by their 
ahtennie, which, considered typically, consist of 
three Joints ; but, attached to the tbi^, we fAqnentiy 
detect a tetaoeous appendage. In the first diviaion. 
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however^ th^y hav^ never lessifthan six jointa, and 
UBuaUy more than twelve. The eyes of the IHpt^ 
exhibit some remarkable peculiarities, and frequently 
sexual discrepancies : thc^ oi^ans, in the male, often 
occupying nearly the/whole of the head ; and they are 
often densely clothed with hair, — a structure that would 
almost seem to impede vision ; and another singiliar 
circumstance is, that, although the hexagonal structure 
of the facets of which the composite eyes are composed 
is* universah^yet the several •families, genera, s|secies, 
and sexes exmbCt peculiar arrangements of different 
sizers of these facets in the iame eyes ; a^act, which, 
^though exhibited by Hook in his enlarged eye of 
Tabanuft, was left i*nnq^ed by himself, and never, 
subsequently, obsd^ • '1 Or heeded by systematists or 
anatoitfists, although it displays such striking pecu- 
liarities. 

(,S28.) The general (integument of these insects is of 
as fragile a texture as in many of the Nntroptera^ and 
the rest of their structure is perfectly analogous to the 
parts of other insects. All these structural particulars, 
^lowever, undergo, an infinity of modifications which are 
nowhere stationary ; and the forms of their bodies are 
as variously different. These insects arc usually ovi- 
parous, but they present two* remarkable exceptions ; 
for in Sarrophaffn they are viviparous, or produce their 
Urvffi hatched ; and in the terminal division, the Pupi^ 
para, they are pupiparous, and bring forth their young 
advanced to the stage of pupa?, — and thus form a re- 
mote analogy to the marsif^ial animals. Under the 
several families, we shall bbserve ofher peculiarities 
incidental to the preliminary stages of their existence. 
The transfonpatiop of the majority into the pupa state 
is also very peculiar ; for, instead of spinning a co- 
coon, or forming a cell, the skin of the larva hardens, 
and thus makes a case, within which the changes 
take place. In their perfect state, they are possibly 
not inferior to any order in the multiplicity of forms 
which they exhibit ; whereas, in the abundance of 
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iyidiTidiiAii^ they cerHydy surpaM all ; no ptace or tim 
ia unfamiahed with them, and uAially in enftrmoua pro-. 
fuaioD Life thua multiplies life ; for the multitudes 
of birds that they support contributes to vary its exten* 
aion over the earth ; but the* chief funStion thpt they 
exercise in the economy of na|UTe, ia to contribute to- 
waads the destruction ol* thqp substances which, in a 
state of corruption, would tend otherwise, by poisoning 
the air, to produce disease and idortabty. Further pe- 
culiarities in their economy we shall briefl^notice as tie 
pass rapidly through die families ; aiyii^we shall now,* 
therefore, this genertHsation, ami procefll to the 
investigation of the contents of the order, and their diss^ 
tribution. • * 

(32<1.) The two primary gsnups^the NnsiocRRA and 
BRACHorEAA, into which they ha\e been divided, ac» 
cording to the number of the joints of their anteiinie, 
are of very unequal extent. Tjje first, or Nbmocera, 
are those which possess more than six joints to the 
organ, and comprises the CuHchh and Tipuitp. The 
former are perhaps th^ most highly organised, in every 
respect, of all the Diptera; and to the perfection o& 
their suctorial apparatus the mgjority of us can attest, 
from our individual experience of what is calltd the 
sting of a gnat. Their lUrvffi are aquatic, and are those 
singular little red worms, large at one extremity, that 
we frequently obsirvc in stagnant waters ; they move 
by a sort of jump ; and, breathing by means of anal 
traches, they frequently resort to the surface, to imbibe 
a fresh supply of air. ^'bese are all small insects, and 
all the genera erl natives Of this country, but Cufex is 
th^ most abundant lu species. 'Fhe Tipula, wh*>ph 
form the second group, are less highly or^nised in the 
structure of their mouths only. The* typical genera are 
well known as FaRier long-legs and, in their larva 
state, many of them are very injurious to the roots of 
grass. T^y form a large tribe, subdivided by strpe- 
ture, but named from the places or substances tUby 
B B 
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frequent. Thue we ha^ Culic||bnB Tipulmf terriof^ 
TijmUB, fiulguxde gallicole 7%Hf4o, and flond 

Tijmlm. They have been very aptly compared^ from 
the multitude of tribes, genera, and sjpedes occurring 
in theiq, to the large coleopteroua families of Cureuli^ 
onidm and CarabiikB, wlj^rein Nature exhibits an inex- 
haustible diversity, combined With a, typical unity : hut 
we must hasten on^ with merely obsei^ng, that in the 
Tipula they exhijiit tci us the largest native Dipteru; 
and in CterufJkora we find tha most elegant structure o£ 
the antennas, which are bipectinated, irt the males, with 
alternate'long and short bran'..hes. And iif^Chironomui 
*176 have the- extraordinary instance of larvs living in a 
social community at the bottom of ponds and brooks. 
We also find amon^V ^ dieni the remarkable little CAto- 
nea, which, as its name signifies, occurs only on the 
anow ; and which, /rom its being apterous, has very 
much the appearancb,, of a spider : and the North 
American Bittacamorphn is remarkable for the excessive 
incrassation of its tarsi. Among the fungivorous TV- 
pukB, the genus Gnoriaia has a singular elongation of 
jts head and front ; this produced portion being half as 
long again as the head itself. Cecidomya and 
cptera%^aLre the representatives of the gallicole TipuUs; 
and, like the CynipidtB amongsc tlie Hymmopteray their 
larvae live in the galls of plants, which the puncture of 
the parent insect forms : and it is amongst the former 
that the terrific destroyer of wheat is found, which is 
known in America by the name of tlie Hessian fly ; 
as also the tribe of floral ^pulm, we find the genus 
SimuHum, which use their anterior tarki as feelers; and 
the number of the individuab of which, in some coda- 
tries, is so gmat, that they become an oppressive pest 
to man and animab. 

(330.) The second division, of' B racuoceba, have 
never more than three joints to the antennse,— the last of 
wl^ich, however, undergoes a multitude of forms, and is 
.isually accompanied with a style, or seta : they are sub- 
divided into three smaller division^ depending upon the 



ntottbet of aete thit^occompony the mT appantuo; 
^nif^ the HufodMtB ha^e ux, the TetrMtftm four, 
and the Dkkmta two. 

(S51«) The first of ^ese subdivision^ or Hexa« 
WMTM, oomprlses insects which^ as their very n^ne iiii<^ 
plies^ possess ahighly oiganised piouth ; and consequently 
ww observe amongfit thm t]^ose which feed upon die 
Mood of the MatnmaUai an^^for 'vjhich purpose they 
were furnished with the appd^atua of lancets their 
mouth contains. They ase psually inseot^nf a very 
bust form ; and, 'by the subdivision of iilh third joint of 
their antenflie, they appeifi* to indicate their roximity 
to the Nmiocera. Their tarsi are furnished with thre# 
vesicles ; and the reticalatjpn of nervurea of their 
wings exhibit high organisadon. A^Oongst these arc the 
Tahani, and their allies, Htsmatitpota and 
all blood-thirsty creatures, and wMch, in the woods, in 
summer, constantly alight upoi^the entomologist's face 
and hands, and put him to considerable pain. Indeed, 
it is related that Messrs Kirby and Macl^y were frus- 
trated in an entomolo^cal excursion by the prevalence 
of these insects, against die severe punctures of which 
they could find no protection. These are all more or 
less distinguished for the excessive brilliancy «f their 
eyes whilst alive, which*surpaas the most vivid gems in 
lustre, especially the latter genus, which deduces its 
name from the circumstance. Raphiarhynchus, named 
from its curved and produced clypeus, and Aoanthome^ 
run, which has spined femora, are large exotic genera 
peculiar to the Brazils^ %nd Pangonia l&ngirostrM, in 
which die profloscis is several times ]|pnger than the 
body, is a native of India. , 

(.992.) The second subdivision, the Tetrachabtai!, 
which are deficient in one pair of sets to the mouth, 
have usually the tenninal jmnt of their antenns simple, 
or with an apical seta consisting of three divisions, 
which seem an obsolete indication of its previously jie- 
veloped structure. They have, further, but 4wo vCsii* 
eular soles to their tarsi, and their wings have less com- 
B B 2 
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plication in\heir neuradon than^the preceding. They 
form a larg^host, and'' are divided into three funiUea, 
viz. the Notacantha, the Tanystoma, and the ilracAjh 
etoma. The first family^ or cNotaeanika, are diatin- 
goidied by having 'the third joint of their antenne 
annulated, — thus someiiiLhat resembling the Hejsaekmta, 
They are all more or less ^hariusterised by the spines^of 
their scutellumj wjhence*' their name ; and they form 
three tribes — therSicam^ the Xylophaga, and the Stru- 
tihmyfB. THI larvffi of the recond of-^ese have^been 
Observed to lifia^'in putrescent ivood. ‘ The Brazilian 
genus^ itermetia, in the sam^ tribe, is pe<A]ar for the 
^llucid spots at the base of the abdomen. Xylophaga 
is an extremely rare Bri^sli genus. The third tribe, 
the Stratiomya, arfl all more or less attached to the 
water er its vicinity. I'hus, Stratiomya is found only 
in such situations, an«^;itB larva occurs in stagnant pools; 
thi« is elongate, and ' depressed, and attenuated at the 
posterior extremity ; and these insects are constantly 
found upon aquatic flowers ; whereas die brilliantly me- 
tallic Sargua settles only upon foliage. The bodies of 
^ll these insects are considerably depressed, and their 
wings have a central, rather large, cell. Ephippium is 
of very^rare occurrence as a British insect ; and is of an 
intense black, with a bright I'ed thorax: none of the 
family are of large dimensions. 

<*(333.) The second family, or Tanystoma, contains 
the giants among the Diptera, and includes insects of 
great variety of habits and of forms. Their combining 
character is, however, to hav( the third joint of their 
antennic simple, with a termiflal seta ; i coriaceous ros- 
trum, which is usually slender and lengthy. The 
lidiB are proba{>ly the most typical; and are very rapa- 
cious insects, feeding upon every thing else that they 
can conquer. Megapo^ is remarkable for its lengthy 
slender legs and large size, and is peculiar tcTthe Brazils; 
whence also MaUophoru, with its hairy body, comes, and 
which, thus much, resemble, the Bombt, Daaypogan, 
JHoctriOf and Aailua are native genera, and the latter 
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•ippeani to be of iiniwttl diotr9>ation. l^ut the most 
gigantic in the tribe are found in the gmus Mydat, 
which are likewise insects of prey» and sometimes nearly 
two inches long. The third ai|d frarth tkjbes, the ffyho^ 
tidm and £ifiptd<e, still retain the sanguinary habits of 
the preceding; but they pre much smaller insects ; and 
til# latter, especially, have usually very elongated rostra, 
and seise their prey in flight,«Sl^ough they do not dis- 
dain the nectar of flowers. In tnis sfme ^be* the 
larm Are peculiarTor the (Mlatation of thcirVnterior tan^ 
in the males ; and they have the habit*of dancjng upon 
the surface '%f the water in brooks and pondt withput 
any fear of submersion. The present; is a* large tribe, 
consisting of many genera of small insects. 

(334.) The fifth tribe, o# thcsVerictitoao, are re- 
maikably gibbous insects, with very minute ^heads, 
which are nearly lost in corapar^n with the rest of 
the body, and almost wholly occupied by their eyes ; 
and they have also lengthy rostra, although in some it 
is nearly obsolete. Their wings, in repose, are placed 
in a sort of roof over the body. These insects are all 
attached to flowers, and their preliQiinary stages an* 
unknown. The sixth tribe, or NemeMrinidm, have a 
considerable resemblance to the Bombylii, — fromirhich, 
however, the peculiar neuration of their wings estranges 
them ; for in these organs they closely resemble Mydaa: 
the two genera known are exotic and rare insects. THb 
seventh tribe comprises the Bmnhyliidm, which are 
distinguished for their jjhort hairy body and lengthy 
proboscis, which^is sometfties considerably longer than 
the insect They have uluaUy great power of flight, 
and accomplish it with remarkable velocity ; and mapy 
of them take their food, like some of^ the sphinges and 
humming-birds, whilst hovering over the ^wer which 
contains it They consist of several genera, the most 
of which are exotic. The eighth and last tribe of the 
TsTRAOHiBTiE TANYSTOMA, coHsists of the Anthrocid^^ 
— insects almost wholly remarkable for their fhtensiuy 
black colour, and beautiful wings, variegated with 
B B 3 
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Idack markipgB^ especi/^illy in the tjrpe Anihiw 
and which is likewise distingni^ed for its renifiwm 
eggs^-^-a Btmcture rarely occurring among the Dipieht^ 
As an elegant contrast tp their deep mourning garb, 
they aMe frequently decorated with bands of bright 
silvery hair, which gives them an extremely beautiful 
appearance. They are chiefly inhabitants of the warfher 
climates, where they appear to abound. 

^ (S85.) The tlftrd family of the TETRAonasT^ and 
^e sixth of me entire order, h occupied by the B4kLehy» 
Homa, .These Have a short and 'membranous proboscis, 
the terminal lobes of which are considerably thickened : 
me third joint o^ their antenns is simple, with its seta 
usually dorsal. Th y corsist of insects of great variety 
of form, and are seY'^ratAl into four tribes ; — 1 . The 
XylotdmidfB; 2. LeptidtB ; 3. Dolichopidm; and, 4. 8yr~ 
phidcp. The three firtA.are distinguished by their lengthy 
and slender legs, and frequently gay metdlic colouring. 
The nugority are floral insects. In the Leptidm, we 
find the remarkable genus Vermilm, the larva of which 
forms a pitfall for its prey, very similar to that we have 
•ttescribed in giving the habits of the Myrmecokon 
among the NeuropUira ; and among the Dolychffpid^, 
the mue legs of Medeterus are curiously rlistorted. I'he 
last tribe of this family we find occupied by the Syr^ 
phidiBy which certainly exhibit the most elegant insects 
throughout the Diptera, They are usually depressed 
and ornamented with beautiful colours. It forms a 
very large ^oup, embracing piorc than forty genera ; 
and in which, consequently, the typical organisation 
undergoes corAiderable varfety of modification. In 
Ceria and CaUicera, the antennse are much developed, 
and very elegant: in VoluceUa we find a mimi^hig 
resemblance of the bee ; and which, also, in the larva 
state, inhabit their nests; the Helophili are gay in- 
sects, residing in the vicinity of water, especially where 
d^re is an abundance of reeds and rushes : Merodon, 
TVopidii, and XyMa have greatly enlarged posterior 
thighs: Rkinyia has an elongated dypeua and prb- 
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boKUi ; but it ig in Sytgthus, Mikiia, and Cheihaia, that 
perhg^ the moat eluant tpec& occur: and Baccha^ 
Uatly, ig remarkable for its lengthy and slender body. 

(336.) The third gpineral subdivinon consiata of 
the Dioumje — the chmctera of which are to h|ive two 
aetc to the proboacia ; the antgins usually patelliform, 
witiii a dorsal 8 eta 4 4 )r tuliercuiiform. In these insects^ 
alao^ we find a gradual oblim^ition ^of the nervurea of 
the wings^ which speedily becoifie couaiderably reduced 
in quantity. These forniitqro families — the Jtheric&a 
and the Pupipara ; th^ first of which fa distinguished 
by the sucUhig tube beir^ contained within *the pro- 
boscis^ and the terminal joint of the antennie usually 
patelliform. These are subdivided into eight tribes ; — 
1 . The ScenopinidtB ; 2 . Thit Uephajfitaidm ; 3. TheLon- 
chopterida ; 4. The PUUyfiezidm ; 5. The Conapsida; 
6 , ^cMyo/nda; T,T)\e(Etdridwjmii\^ 8. The Muscidm. 
The first six of these tribes hgve but little connecting 
affinity, and seem to associate themselves hero, from no 
other situation more conveniently offering to receive 
them. The first exhibits the remarkable combination of 
a generally inferior organisation, in intimate union with 
wings of complicated structure. The insects, consti- 
tuting but one genus, occur usually in the windows 
of houses. The secoifU tribe, the CephaJapaidfB, are 
minute insects with large heads, which qjre nearly all 
eye ; they are found in meadows and upon low shrubs, 
and but rarely frequent flowers. The third, or Lonc/»o- 
pterida, are also very difficult to locate : of these there 
is but one genus whid •presents the singularity of a ^ 
sexual disparity in the *heuration of ^ the wings, — a 
structore found in the JDiptera but rarely, as it occurs 
besides, only in Penthetria among the TipultB. llie 
present insects occur among herlwge, in marshy situ- 
ations. The fourth* or PlaiypezUUB, are distinguiiffied by 
their posterior tarsi being imbricated obliquely. They 
are rare insects, and are probably fungivorous. ^Tlic 
fifth, or Conopaida, appear to borrow theirt structiire 
from the superior and inferior groups : thus, by their 
B B 4 



'STtf NATURAL AKBAtrancKtrr or imotg. 

anteniift, tHey are connected ifith Cena among Ar 
S^firphid^i and their tSngne asaociates them trith die 4 
MuscidiB They have a very elongate^ alender^ and, 
genicnlated probMcia^ and in^he peifect state frequent 
flowers, but in the larva state they hve as parasites 
within the bodies of tlq> Bomh. The next tribe, the 
Myoptda, greatly restmbl^ them, ahdiough sufficiently 
distinct, and their, early* |tageB are not known 

(SS7 ) We nqrv edter the remarkable tribe of the 
GSbU tdtF^ wVich are all parasites upon some part sf the 
body of the Mauinmha, and it is a singular anomaly, 
that som*e of the genera whi^h contain th^largcst spe- 
ws among them, inhabit the smallest animals Thus, 
Cuterehra, an Amer f*an^ genus, and a giant in the 
group, inhabits the ichc of rabbits, rats, and mice, 
whilst /T sti ua inhabits the stomachs of horses, (Ede^ 
magena^ the facial cr ities of the reindeer , and Hypo-- 
derma forms tumour ^rjiipon the backs of oxen* In 
their structure, they aie also remarkable, as among them 
we find the only Ihptera that want a mouth, which is 
wholly deficient m Ciphalentifn, 'ahich inhabits sheep, 
Coiat^ ami CFairua, and m Cutiiebra and Hypoderma, 
although there is a buccal cavity, there is no proboscis 
or paljpfei Although thus imperfectly orgams^, their 
general analogv, in many other^points, to the higher di- 
visions of t]ie Muscidffy assign to them this situation 
The remarkable dread with ahich cattle view their ap- 
proach has given a name to the tribe, and animals resort 
to every man a u vie to prevent the insect depositing its 
egg upon diem , but vainly ;• for neither swiftness nor 
immersion in water will evade their au^ouist They 
are supposetl to act as counter-irritants upon the system 
of these large animals, and thus to modify the efiects of 
grass feeding and repletion* The^ certainly form a 
highly interesting tri^, and one that has occupied the 
laborious and thorough investigation of Bracy Clarke, 
the, celebrated veterinary surgeon, whose skill and pa- 
tiebce have elucidated the obscurities of their history. 

(338 ) We now enter the enormous tribe of the 
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Theie h$ve been divided info tbiree teo- 
Hcm; — 1. The CreophUidms Th» An^mn^fB; and^ 
9t The AealuideTidm. We will give the characters, both 
^stnietuTal and economic, peculiar to them, and then 
hastily notice some of die more striking geneng. 1st, 
TThe CreophiUdm, are distinguished by the sets of the 
aUtenns usually (^nsistfng qf two or three joints, and 
by their wings having largjp alul^. In the Antko^ 
the seta of the antennif is n#t jointed, and the 
alal« are but small or iraK^rately sized ;%ind the thtrd 
section, the Acdlypteiid<p^ have the facd broad in both 
sexes, and%he aluliP either rudimentary oi^ obsolete. 
The CreophiHdip are the most powerful of die 
cid€B: in brilliancy of coll>||r, rapidity of flight, and 
general instinct, they also suapass^the rest, and usually , 
deposit their eggs in decomposing animal suhatances : 
many of them are, however, jurasiticsl upon other 
insects : this is peculiarly the with the Tadiinit; 
and these insects exhibit bodies usually armed with 
rigid spines, and the setie of their antennae are always 
naked. The OcyptertB are remarkable for the cylin- 
drical slenderness of their body; and the Gymnosom^g^ 
for its hemispherical convexity. In the Pheutianm, the 
abdomen is considerably depressed ; and their wings 
acquire great amplitude, and are frequently coloured, 
and of a thicker texture than is usual ; tj^ey arc pow- 
erful flies, and are gregarious in their choral af^wal 
dances. Among the Dexiarm, we And the brilliant and 
conspicuous New Holland RutUiee, which are the largest ^ 
of the Muscida, and tfle^raost delicately metallic; and 
theyfgppear uf be abundant, both injipecies and in- 
dividuals, in that island. The Sarcophagi, the next 
mb-tribe we have had occasion to allude « to in Kmr 
preliminary generalities, where we* have noticed 'their 
viviparous nature f they are extremely abundant, and 
uaui^y chequered with ashy and silvery reflections. 
The seventh sub-tribe, the Mmcida, have never ygid 
setfc upon the abdomen ; they are frequenti}s gaily Vo» 
loured and metallic, although of usually sombre or dull 
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ImeB, Amongst these, the TemtcksUe genits Adkkm 
is distinguish by the lengthy dilatatioB ctf the sides 
of the head, at extremity of which the eyes are 
placed. Stmosey^ and HcemaUiAa feed upon the blood 
of animsls, and the nngority resort to animal secretimis 
or excretions; but it is the females only which are 
thus annoying. All substances, vegetable or animal, iitPa 
state of decomposition, afltird pabulum for their young ; 
and notwithstanding the celerity of these processes, their 
deVelopement' Keeps pace with k, and these larvs acquire 
ihatunty by the time their provedder disappears. 

(3390 second section ^con tains the nnthomyid^ 
which are closely related in structural characters to the 
former, and from wh h i^, k difficult to separate them 
strictly. They aref, however, less vigorous; and the 
order heire visibly commences decreasing in organisation : 
they form a large grran, which are frequently difficult 
to determine speciiicall)^ 

(340.) The third section, the Acalypterida, exhibits 
seventeen sab-tribes: our space will not allow us to 
notice more than the most conspicuous of them, for 
they comprise the largest group throughout the Di* 
ptera ; and which exhibits a progressive declension in 
structusj and organisation, displayed chiefly in their an- 
tennee and wings ; in some of the superior sub-tribes, 
the former still exhibit considerable developement, 
which gradually decreases. Some of the most remark- 
able structural peculiarities are shown in the exserted 
ovipositor and gaily marked win^s of the T^phritidtn; the 
produced scutellum of Celyphut^^ nearly covering the ab- 
domen ; the laterally dilated ^ead in iMitpsU; the en- 
largement of the anterior femora in Ochihera, thence 
named Mantis^: and the singular and constant vibration 
of the wings in the SepaidiB and Ortalida, The order 
here loses the active habits of the preceding divisions, — 
these insects being usually rather inert, and frequenting 
the shades of woc^s and plants, and but rarely visiting 
floWers and ibe sunshine. Some, as in the preceding 
tribes, feed upon decaying animal and vegetable sub- 
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BUaaoe^, ai the Sdaton/Mff^ and SupfBmjfMS; others* as 
the OrtdkUB and Tephfkidag Aep^t ^ek eggs upon 
living vegetaUes and plants* and thus produce excres- 
cences like galls. The«i>ah*6Aocerd; live upon aquatic 
plants ; Cahbata has the power of walkiiSg upon.the sur- 
fsee of pools ; and the Actor^ frequent the sea-chores* 
a^ere they live upon fuci ai|d marine rejectamenta. 

(341.) The sixth and l|lt faq^ily of the IMptera 
contains the Pupipara, These Rave*^or sepamtive cha- 
racters* antenne with but j^ne distinct jdint* pbced«in 
front of the lateral exAreinities of the bead; and a mouth 
without a pybboBcis, — thetunction of which iseilpcuted by 
two sets* which form a sheatli or tube. They eoD' titut^ tvis 
tribes* — 1. The Cariaceat; an^, 2. Thc*P/<r/«>omy<8. The 
first are distinguished by hairing ^head of a moderate . 
size, and usually wings. We have before adverted to the 
remarkable circumstance of theirnyoung undergoing its 
states of larva and pupa witk.ti the alxlomen of the 
parent ; and as matured pups they are born. They re- < 
semble the lice, living as parasites upon animals and 
birds ; and although* when winged* they are not skilful 
fiyer8*yet*in their native habitat* upon the skin of aniniajc* 
they have considerable activity* running about* but 
chiefly laterally. Belonging to the first grcaip* and 
winged* we find HipptboHca, or the horse-fly ; Strebla, 
inhabiting the hat ; Omithobia and OrnWtgmya, upon a 
variety of birds; and Anapera {Osrypterum Leach) gnd 
Stempteryx, exclusively upon swallows. Leptotena has 
hut rudimentary wings, and inhabits the deer ; and ilfa/- 
hphaga, which is totally^pterotts* the sheep. The se-* 
cond tribe* the* Phthiranfya, contains |^t one genus,— 
Nyeterihia — animals whose situation is indicated as being 
proximate to the Hippoboscid€B, by the structure of .their 
mouth and the identity of transfoi&iations. These in- 
sects greatly resemtde spiders ; and thus indicate the con- 
tiguity of the Atachnidea, although their structure Is 
completely analogous to that of the hexapod InwsU^, A 
particular detail of this would exceed the limits wi are 
lestricted to ; and we shall therefore merely notioc that 
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they have small conical head^^ttached by a tough 
membrane tci the upper^ anterior surface of Ihorax ; 
two simple eyes pla^d on each side of its anterior angles ; 
their antenns are two-jointed|> flat^ and placed dMly 
together within'^the anteribr emargination of the head; 
the heacf, thorax^ and aMomen, are distinct ; the legs 
are long ; tarsi pentameroui^ — ^tne basal joint being vevy 
lengthy^ the terminjfl joint very robust^ and with large 
claws ; and^ attach^ to the base of the intermediate legs, 
there is^ on Oodi side^ a cu^s^ pectinated process;^ ap- 
parently the analogue of wi ngs. These remarkable insects 
inhabit diderent kinds of bats,'and^ as far asAhey are yet 
kpown, they ore {leculiar to the Old Worlds being found 
in Europe, India, and the Mauritius. 

(342.) Having c« idetad, with the DipterOs the view 
of six-legged insects that undergo a true metamorphosis, 
excepting only the si^all sixth section of the present 
chapter, containing ^i>,Suctoria, we have now to give 
a suminary of the contents of the otlier divisions of 
the Articulctaf which have not entered within the pre- 
ceding synopsis. According to the series above laid 
4pwn, the Arachnids or spiders succeed the Diptera, 
to which they are apparently allied by the last genus 
in that«iorder, Nycteribia. Both physiologically and 
physiognomically, they exhibit rtiarked diAferences from 
the true Insegta : thus, the head is no longer distinctly 
sep^ated from the thorax, and they have no antenne; 
besides, they have four pairs of legs; their eyes are 
always simple, and usually consist of six or eight, dis- 
^ posed in a variety of ways on « the top of the cephalo- 
thorax, — the number and artangement* of which have 
greatly helped towards their systematic distribution. 
Although possessing no evident and distinct organ of 
hearing, it cannot bb doubted that they have a perception 
of sound, and touch is acutely performed by their ex- 
tremely sensible tarsi and palpi. In a large division of 
them, we observe the usual tracheal respiration of the 
hexapod lykseda transferred into a pulmonary appafatus, 
and in these there is a complete circnlating system, which 
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in the Iwtecfa m htve aiwayB obsemd *to he eidier 
partial or imperfect — at all events, certain!/ not obvious. 
Their instincts are apparently very perfect, and even 
capable of striking developement ; they |re very Bangui, 
nary in disposition, and consequently require thcifull ex- 
ercise of these faculties to circumvent their prey, from 
the latter being instinctively apprehensive of their na- 
tural enemies. Although b^t kncnvn to ordinary ob- 
servers from the nets spread tortheby many for the 
purpiNK of intercepting their supplies ofVood, and t>y 
the elegant reticulatiod of this delicatlb lilamept, whicn 
is a glutinotis silk, secret^ in a liquid state within, the 
body, and transuded through a clustei; of itmaii nippldC 
at the apex of the abdomer^ ^et very many do not pos- 
sess the means of weaving this w^pb, whence the order 
has obtained its classical name ; but they roam forth or 
form pitfalls, and exercise their ij[i^nuity in a variety of 
ways to obtain their requisites supplies of provisions, 
which we shall briefly see below. Throughout nature, 
the two primary functions exercised by animals are self- 
preservation and the propagation of the species : these 
are universally obvious; but in their, execution, othcr^ 
conjunctive and collateral, are ellicited, which depend, 
however, more or less upon the difficulties or ftcilities 
that impede orproinote tfie accomplishmentof the former. 
The exercise of the second of these primasy functions, 
the propagation of the species, seems to demand In 
these creatures as much sagacity as the first ; for, from 
their sanguinary habits, ^hc least powerful individual in 
this intercourse, must, IIV some stratagem, elude the 
fate that inevitably attends it, unless 4us be resorted 
to: a remarkable fact, that that passion which tames 
the bold, and gives courage to th^ tiiqid, and edul- 
corates all, here los^s its distinctive characteristics, and 
its usually absolute predominancy ; for it is frequently 
lost in the superior energy of that which prompts self- 
preservation. The integument of these animsls is olG^n 
a flexible membrane, although in many it retains the 
several peculiarities of structure found in the normal 
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PHhta, From thefle lo^ generditiei> we muit piooeed 
to the distribution. * 

(343.) It will be of little moment that we i&?ert the 
ordi^ of affini^es, as by it we rbail save ourselves fr^m 
the inconseruence of treating the least typical first. 
Thus, they are divided V'to the pulmonary ArachrUda, 
and the tracheal Arachuti. iS\e atter, of course, most 
closely allied to the hdl^apod Inseeta, although the 
smaller cfiv’io * oulmonary irachnidai are the 

most typical/ * the iiosc, abMuJani . these are ftarther 
divided ipto ~-‘\^Arr leHaj x. Fhrytieidasi and, 3. the 
Scorpion iuot, Tht tracheal A^'achnidm comf^se — 4. the 
Solpiigtdm ; PfudahyidtB; and,, 6. the Acandm. Of 
the first, the A'i,*nexd^, lye'have a further division into 
terrestrial and aqua?i former inhabit ^he earth, 

and ai * .ther susneiuied in die air, or cavities in rocks 
or -fees, or they aro^’nffixed to ,»ii its, or else they oc- 
cupy holes in the groin* 4 ; Vk nereas the aquatic Araneida 
dwell in the midst of the water, in a cell filled with air. 
The former are divided i Therapimes and Arachnm 
proper. In the Thcraptmu, the mandibles are articu- 
lated hoiizontaliy,. having a vertKal motion ; and, in the 
Arachms, itiey are articulated jither vertically, or upon 
an incflned plane, and ha^e a lateral motion. In the 
former group of The uphosef(,^'we find the large and 
powerful Mcjgcle, the most robust insects of the ord.T. 
The fact has been uoubted, of these catching birds in 
their nets, and feeding upon wnem ; but the probability 
of this has been substantiated |nd confirmed by a com- 
munication we have recently received from W. S. 
MacLeay, Esq* who informs^’us, that m the vicinity of 
Sydney, N. S. W., he has met with a true bird-catching 
spider, — havmg l^imself found one of the Epeirida 
actually devouring the young of a i^aeteropa, that had, 
no doubt, lately flown from the nest; and which is 
not a solitary instance, as his father, A. MaeLeky, Esq., 
haj^ previously observed a similar fact. He therefore 
retracts liis observations upon Mygale in the Zoo* 
logical Tramaetiona; for here, evidently, is a spider 
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which feeds upon juices of wsnn-Uooded oni- 

maL* 

(S44«) The ArmAiMB may he divided into— 1st 
Those which aiie the Fa^nbonda, which ^t their dwell- 
ings to chase and catch tbeii p^ey; Sdly,The W^uderen^ 
which roam about in the vuirjt^ of the neKtf> they have 
constructed, ur the^jets tht^ynave spread to etoingle their 
prey, and, ddly, Those wmeh af|e sedentary, which 
construct large nets for the apptebeiyiion of uieir prey, 
and an the centre or side^a*^ which they lu9k, awaitin^it 
Among the Va^ahonda^ we find sotO'* wMi six eyes, aifti 
others witlwiight. ThosC with si^ torm eithe* tubes or 
cells of silk, within which they dwell; and* the constl^ 
tute the genera Dyaderu, S^g^tria, Vjdioteff, &c. The 
poRsessiiin of eight eyes, w<i, however, find the most 
prcv/dciit jH'Culiarity, beir,g all hut universal jjj 
bioii Among the Vag'^hondo wit*' .^ght eyes, we observe 
thei^nnrierf,— tlioacwhich run to e*** ♦heir 

prey, including Lycomn. Sph^j* Ctenm, Ccc. ; the 
— those wb^h leap and jump lightly upon their 
prey, as M yrmecia, Ertistut, Attwi, or SaUicus, &c. ; and 
the Walkergj which walk laterally and backwards, and 
occasioiially spread nets to supply thembclvcs with pro- 
visions. • 

(345.) In the second division, or IVanukreiih, we 
find — 1. The Niditaks^ which form a w'eb gf their nests, 
whither filaments converge, by which they catch their 
prey; they consist of Ciuhiona, Dettiny and Dransui: 
2, The Filitekit, which spread long filaments of silk 
wherever they move, td^catch theirs ; and here we find 
Clatho, EnyOf I%olcu4/y &A: S. Tapitelgft, which manu- 
facture webs of a close tissue, and within which 
they reside, awaiting their prey; and^herc we have 
Tegefiuria, Lackem* &c. ; 4. T^ OfhUeks, which con- 
struct webs with qien meshes, and formed either in 
regular concentric circles, or in spirals, and which lurk 

* From a letter to me dated 7th April, IMi, brought bp Mr. QouU 

flrota Sydney. [W. E. Sh.] 
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eitber in the- centre at the awaiting the entan^ 
glement of llieir victinA ; here we have Epeira^ Tetra» 
gnatha, Zom, 8cc. : 5. The Napiteles, which tpread 
wide nets of a web of close texture, suspended among 
irregulai chambers ; this^ as far as yet observed, is con- 
fined to the genus Linyphia : and, 6. and lastly. The 
RetUHeSy which form web| wtfii opeQ meshes and irse- 
gular chambers, an^} whi<^ lurk in the centre, or at the 
sides ; thbse comiv'se %rguu and Theridion, &c. The 
aquatic Arai/Adoi consists ^the single genus Argyro^ 
iietay which Spn-^ds filaments 'in the water, which 
catches for them their food5 We have^pot space to 
hotice further the interesting peculiarities incidental to 
these insects, and! have room only to mention that it is 
in the genus Lycoa^ , among the Vagahondfl, that the 
celebratj.l l^arantuh occurs,— the effects of the venom 
of which is reputeth>co be cured only by the violent 
exertion of a dance ^iroduced involuntarily by the 
music of a guitar. The name of the insect is derived 
from the city of Tarentum, in Italy, in the vicinity of 
which they occur in profusion. 

fc (S4(J.) The rhryneido!, or second division of the 
pulmonary Arachnidtej are distinguished from the first, 
by theii' anterior legs being not ungulated, and very like 
antennsp, and possibly executing similar functions ; and 
the inaxillat^ palpi very spinose, and terminating either 
iis hooks or chelee. They consist of two genera — Phry^ 
mis and Thelyphonus, They are inhabitants of the in- 
tertropical regions of the Old and New World. 'I'he latter 
is distinguished from the former, by having a long and 
slender tail, and more robust maxillai^ "J'heir 

habits are not known, but they are much feared in die 
countries whe];e they occur ; and they are of a malig- 
nant aspect, and comparadvely large. 

(347*) The scorpions form the third division. These 
are readily distinguished from all the former, by their 
enlarged maxillary palpi, which here form a prehensile 
or^an, gi«atly resembling, to use a familiar illustration, 
the claw of a lobster : they have an elongate annulated 
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abdomen^ with no conatriclion or separation be- 
tween the thorax and abdomen /eight unguficulated legs; 
and a tail of six joints, separated from each other by a 
deep strangulation, — the last Waring a curved hook, 
whereby the insect inflicts a wound and injects a ^Kiison. 
These are terrific creatures, v^^iose poison becomes the 
iqpre virulent as ^ley ap'^rm^ the torrid sone. None, 
fortunately, are natives of thi^ county, but several occur 
in the South of Europe. * • * 

(^8.) The the first diVision of tlic 

tracheal Arachnida, are equally hidt^iTs wit^ the last 
in aspect, usually covered witli long hairp or 
spines ; and are said to be also venomous; but, if so, tlft 
poison must be injected by*tl|e mandibles. They have 
the head, thorax, and abdomen, sep^Paied by a strangula- 
tion. "J'hcy liave eight legs, — the anterior pair bding pal- 
piform, as are also their maxillip ^ nhilst their mandibles 
form robust didactyle claws; an 4 pthcir abdomen consists 
of a succession of segments. They frequent hot coun- 
tries and sandy districts, especially of the Old World. 
They run with great rapidity, holding up their heads 
as if to defend themselves. With these, doubtlessly! 
Chelifer and Ohmurn may be united ; which are minute 
animals, both natives of our own country, whefe they 
frequently occur in inos^. The second division consists 
of the P/talangidtP, in which the heatl, thora^, and abilo- 
men are united, and the latter not divided into segmente, 
but by its epidermis being frequently folded, it thus 
resembles a segmental division. Their mandibles are 
very robust, and with didfcayle claws, eight unguiculatcd 
legs, and either blender aifil filiform or^spinose palpi, 
'rheir legs are usualfy exceedingly long and very slender. 
Some occur iu this country, but perhaps the most ec- 
centric forms among them are found m Gonoleptes and 
its affinities, from thS Brazils. They usually occur run- 
ning upon the ground or on plants, and arc very active ; 
some also are found under stones, or in moss. • 
(849.) The last tribe of the Arachnidm are Ihc Am^ 
ridtFy or mites. Head, tliorax, and abdomen are here 
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usually united ; their aMomen i» not divided into seg- 
ments : they have eight legs ; and their mouth is haus- 
tellate or consisting of pjeces^ which form a sucking tube. 
These comprise an extensive tiibe of creatures^ which 
are excessively prolific, consisting also of many genera, 
as Tromhidium, Gamasus^ Ijpodes, Bdella, &c. The ma- 
jority are very small, and ocqtir every where beneath stouts, 
in moss, under tlie harks V trees, in dour, dried provi- 
sions, old cheese, 8lc. ; others live as parasites upon the 
skin or in the* flesh of animalsr; and some are said Ao be 
the cause of tain loathsome * disea^ which affect 
humanity, — the itch, for instance: they ajisefound upon 
olher insects,* and have even been observed in the 
eyes and brain of man. ^ ' 

(350.) Our thinf . !4 vision of the .^ptmr^consists of 
the MvhiAiHiDA, or, they are usually called, hundred 
legs : they constitutsr;|;ie Chilognatha and the Chiiopoda, 
and undergo a partial n^etamorphosis, which consists in 
their acquiring, with every progressive moult, an addi- 
tional number of segments and legs. The former have 
abort anteniue ; a convex cylindrical body, surrounded 
by a hard integuihent ; neither maxillfe nor palpi ; short 
mandibles, and short and slender legs. They occur usually 
in huuAd situations, and beneath the bark of trees ; and 
they feed upon both animal add vegetable productions. 
They consis/!^ of Glomerifi, liiins, Folydesnmfit 8ic, &c. 
The Chilopoda have elongate antenns, a depressed body 
covered with coriaceous plates, and legs of very variable 
length : those with unequal le^s constitute Scolopendra 
proper, and its BulMlivi8ion8,*‘among which is the elec- 
trical GeopkiiiiM, Those with equal ‘‘legs have those 
limbs very long, and form the genera Cermatia and 
Scutigem. AH of these run very fast ; they are carni- 
vorous and nocturnal, and the ' majority occur beneath 
stones, tile bark of trees, and in humid loose earth. 
The most of the exotic species are of large size, and are 
safd to be venomous. The rest, which do not undergo 
a metanibrphosis beyond a change of skin, ar^ which 
form the aberrant portions of the circle, if indeed they 
belong here, consist of Leach's two orders, Thysanura 
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and Anoplura: andoare all hexapods, tfie former are 
eorered with hair or acales^ and the taif has filainenta 
or aete whereby they jump ; tb^y wre yery active^ and 
occur in neglected coUeetions^or among i^jectamenta and 
refuse. They comprise Le^moy Fortricinoy* Fodum, 
&c.; in the latter, the^ forked tail is bent beneath the 
dbdomen, and forms a leaping apparatus. The Ano^ 
plum consist of the lice, whi^ are ell parasite,— -some 
one being peculiar to all animals sink bir(]s ; and one. iti 
parSicular, is the cause of«a disgusting disAse^ the PhUp- 
riasis,—*- instances of which now rarel^ occur, j>ut which 
was compaf3l|i,vcly common during the middle ages.. ^ 
( 351 .) The fourth division of the^dptero^, the Crus- ^ 
TACEA, is allied to the Myhfipoda by means of Onittrun; 
but here 4 gain, in this order*, we#niall reverse the afK- * 
nities, and proceed in a declining line from the^superior 
to the inferior. The subject meiamorphosis we 
have before noticed, in speabihg of Mr. Thompson’s 
researcheji, and shall not resume it here, fartlier than by 
observing that it has very recently been confinned by 
Rathke.* In speaking of the order generally, we may 
observe, that although they possess symmetrical forms, 
yet is it combined with such eccentric extravagance as 
to outrage aU preconceived notions of elegance and 
beauty. How it was ttiat many of them were ever se- 
lected as choice comestibles, we know not ^ and it must 
certainly be considered a vagary of human caprfbe, 
which can sit down with sest to a lobster or crab salad, 
that would turn with dijgust from a stew of caterpillars, < 
although the latter are by Ar the roost cleanly feeders. Did 
the public apjietite take this turn, we should not then 
vainly ask for remedies against the destroyers of our crops, 
but which would thus yield us othef crops equally ^r- 
viceable and benedcml ! This division combines structural 
differences and peemiarities far more varied than we ob- 
served in the Arachnids, but which we must treat more 
briefly, for our space precludes the amplitude of detail 
can alone make such particulars instructive or dmusing ; 

• Wkegman’t Arcblv., partiii. IMO. 

c o 2 
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and knowing 80 little as we do of tbe habits of theae crea- 
tures^ — theyMieing chiefly natives of the ocean apd its 
recesses,— it is, conseqoently, only from their structural 
details that they^ derive an interest These are as distinc- 
tively inhabitants of the water as the metamorphotic 
hexapod Innecta are of the land. Their integument 
is usually harsh, hard, brittle, and crvstaceous ; whenOe 
their name : and that wKich generally covers conjunc- 
tively the'hea^ and thorax, is called, technically, the 
carapax, or shield. We think this integument caffinot 
he considered thoroughly analogous to the derino-skele- 
^on of the hexapod insects, as^t is more v^pendent of 
ifluscular attachment. Waiving the difficulties and ques- 
tion of their preliminary transformations, we find that 
their growth is sufr. quently eflected hy casting their 
skin, which tliey, as it were, creep out of ; in which 
state the animal b<l'qmes sickly and seeks solitude. 
These creatures have tlU) pairs of antennie, and a mouth 
furnished laterally w*ith numerous appendages. It Is 
sometimes true legs which surround the mouth, and which 
thus perform the double function of maxille and legs ; 
but, in general, niaiiy nf them are devoted exclusively 
to the prehension of food ; and, as we descend the 
series, Ve observe a proportionate decrease of these 
appendages, and an increase of the number of legs ; the 
latter are afRxed to the thorax; they* generally con- 
siM of five or seven pairs, and their form varies with their 
function, whether for the use of swimming, walking, 
or prehension : in the first^ case, they are bro^ 
and more or less membranoift ; in the second, slender 
and lengthy; and, when formed for prehension, they 
terminate in a claw. Beyond the legs, and attached to 
the sucoessivcb segments of the abdomen, there is a 
double row of appendages which assist them to swim 
and to carry their eggs. These few generalities must 
suflSce : of course, great variations and modifications aie 
foqad ; but the insects themselves take their definite 
grouping chiefly from the arrangement, disposition, 
uses, and structure of the legs. They constitute two 
large divisions, the masticating and suctorial Crmtacea, 
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of very unequal extiat ; the |6nner being by far the 
moat numerous^ and the former are likewtbe subtlivided 
into two further groups according to whether their eyes 
are pedunculated or seslile. ^ • 

(352,) Those with pedunculated eyes are subdivided 
into decapod and stomapo^ Cr^iMiacea, The former of these 
contain the greatest nunibee of genera throughout the 
group^ and also considerably tl^e largest animals: they 
have usually five pairs of legs, and iRre si^ivided ii^, 
first? decapod Brach!fura,4ahoyfr\ as crabs. The structu^ 
of the abdomen of which ^is very remairkalde, forming a 
sort of leaf;'>^^proporcionately small, and which £d1(1s 
back upon the under side of the thorax, ft is quite iml 
possible that we should go intodurther deta^ here of their 
subdivisions ; and all that wR ca^Ao, therefore^ will be 
to exhibit some of the more prominent genera, distin- 
guished either by their economiqiir^ses or their habits. 
Amongst them is the genuine efab of our tables, — the 
Cancfir Bagurus, — the type of the entire git»up, the 
flesh of which is much esteemed and considerably used. 
Among the quadrilateral crabs, we oliserve the genus 
Thelphma, peculiar for inhabiting fresh waters, and thS 
power they possess of living a week or even a month 
away from the water. ^'Fbese animals ore conftnon in 
the limpid lakes and streams of the South of Europe, 
and are sought as great delicacies. It is* this species 
which is represented upon the ancient coins of Agfi- 
gentum in Sicily. In this same division we find the 
genera Gecaranmt and fardiftoma. These arc the ce- 
lebrated Tourlm^rom, or ^nil crabs, called also violet 
crabs and white crabs from their colour, #nd are natives 
of the West India islands and South America. 'Fhey 
are very courageous, and try to intinydaUs by the clatter 
of their claws, an^ they pinch very severely. The 
history of these creatures presents some of the most 
extrai^nary phenomena throughout entomology, that 
we cannot forbear giving a rapid sketch of it. Tl^ir 
usual habitat is in the mountains, away fronf the sea 
and water, where they reside within cavities^or burrows 
e € 3 
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of the earth/and rocka^ or in hoilow traea: they feed 
variously ; anIH it is known that they will prey as feedy 
upon putrid carcases^— rdiaputing their poaseasioa with 
the vulture^ — upon frtfita lAid vegetablea; and yet 
they are esteemed and used as delicate uid choice 
articles of food. Their instinct prompts them, at the 
period of oviposition, to seek me shares of the oceaft, 
and therein to deposit [hair eggs ; and this migration 
they execute \n sikh raultitudes^ that the land is lite* 
rdly covered with them ; ami their progress is as direct 
and (lestr\ictive as* a stream of lava, passing over every 
tiling. Having arrived on the coast, thoi^^the them- 
sMves, and then deposit their eggs ; and this accom- 
plished, they ^ again seek Ahelr former habitats, — but, 
of course, in a con& ' Tably exhausted state ; and they 
therefor^ frequently l.jtlt, and repose on their journey. 
Having regained ikLi^ domicile, they undergo their 
moult, which is a critfoat [)criod in their lives ; and to 
shelter them from external injury, as they are then 
soft and sickly, their inU'gument resembling wet parch- 
ment, they closely shut themselves in their burrows ; and 
ft is now that their flesh is most esteemed. Their eggs, 
meantime, being recast upon the sand, are speedily hatched 
by a cohibination of heat and moisture ; when the young 
hasten to the adjoining fields, where they gradually ac- 
quire the strength and size requisite to enable them to 
undertake their migration to the haunts of their ]>arent8. 
They are chiefly iioctunial animals, migrating and prey- 
ing at night. It is a reraark|ble fact, that, although 
furnished with branchiw, Ui^r vitality^ is suspended by 
immersion in water ; and also that they possess a cavity 
in the vicinity of their respiratory apparatus, which serves 
as a reservoir for tl^e water requisite to keep those organs 
constantly moistened. The neighlpuring OeiaHmu» is 
singular for the excessive developement of one of its 
daws, which is sometimes larger than the whole of the 
of the body, and serves it to close the aperture of its 
burrow, *when it has retired. The habit it has of raising 
this, as if ddling, has procured it its specific name of G, 
vocang. The genus Nautihyrapm9 consists of small 
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anlmalfiy which float about^ in the ocean/upon marine 
plants ; and it is supposed that it was one ef these which 
indica^ toColumbus^ some day^befoie his discovery, the 
proximity of the New World. The subjparasitical Ptii- 
are also singular, from inhabiting, at certain sea- 
sons, the bivalve shells of soma of the Mollueca, Among 
tlte curious genesa whi^ ibrm the passage from the 
Braehffura to the ilforrouru /or Lai^e-tailed division of 
the decapod Crustacea (the lo&ter)! we find those in 
whidi the enlarged tail has not yet became the cltief 
organ of progression, by means of its fidlent apd sudd& 
concussion ;'*nttd among these, the Pagurusy or hermit 
lobster, is wortny notici>, from its hab;t, id conaequenA? 
of its tail being always soff, of seeking for its protection 
some univalve shell, wherein h biir^A it;aftil these shells, 
witlt its progressive enlargement, it has the inttinct to 
change. The allied if whigl^tfrom its siae, cannot 
find ahells convenient for its re8^))tion, lives naked, and 
has the habit of dwelling for a long time, likt^ the land 
crabs, in cavities of rocks and burrows of the ground. 
The nonnal Muvroura contain the large Palinurus 
homarusy or sea crayfish, which has not didactyle claw^ 
the Asfanus Gammarus, or lobster ; the AstAcus Jluuia^ 
tUis, or river Cray fish, — both with large anterior f belated 
claws : the former marine, and the latter inhabiting the 
fresh water ; the Cranginty or shrimp ; and t]ie PaUrtnony 
or prawn,— delicacies for the breakfast table ; and muki- 
tudes of others, 

(353.) Among the t^famapoday or sea mantises, 
named thus from their stilned raptorial anterior legs, — 
occur SquUla an% its alliti ; and near ^ese, but with- 
out such legs, we find the genus Phyltosuma : their 
leaf-like bodies, indicated by their naipe, are as flat 
and transparent as | piece of stamped mica ; their head 
is disproportionately large, and abdomen equally smalls 

(3.54.) The second division of the Crustacea, the 
EdHaphtkalma, or those with sessile eyes, contains three 
groups ; — the Crustacea Amphipoda, which aonstitute 
the various generaof those compressed shrimp-like jump- 
o o 4 
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ing CniHaem we find bo frequently in Btagnsiit wsten, 
such as TaUtruSy Gammarnd, Phronimey Ac; ; tbe 
Crustacea LamodipodeL contains CyamuSy which 
live as parasiteB upon the whale^ and others, as CaprelkLy 
are wanderers ; the cA^tacea leo^toda are broad 
and depressed, and do nqi^ leap : among these we find 
OnUcuHy or the woodlice ; CymotheP, which are paili- 

sites, and very broad ; IdoteUy which are equally 
slender. * To thisi' division, the fossil Trilobitea very 
cldsely approach in general.structure. 

* The ^Jffntomostraca form the last division of 

the jCrmtacen. In these ar^ the BranftAopodeSy con^ 
tLining the reraar^alile fonns of Mmioriilony or Cyo/opSy 
which are very minute ai\(l pyriform insects ; Zoe, with 
its digitated ^ legs with its case covering its 

body. *2t is here, di abtlessly, that the extraordinary 
form of LimuluH shicild come ; these are large creatures 
sometimes two feet lm)g, and peculiar to the seas of 
America «aiid India ; specimens frequently occur in Chi- 
nese boxes of insects ; they have a large hemispherical 
crust covering the anterior portion of the body, and a 
kng and slender tail : and lastly, the PtPcHopoday which 
comprise die only truly suctorial Crn^tncea ; among 
which iCiere have liecn observcfl, in theirearly stages, con- 
siderable transfonnations. They live chiefly as parasites 
upon other afimals, and especially fialies. Amongst them, 
Anyulus has natatorial legs, and Cccrops is short and 
stout, without legs; and DicheiestioHy which is parasitical 
upon the sturgeon, is loiig and slender. Naturalists have 
not fully determined where •-cne Pyemgonidm should 
be placeii, — ijhether proxii/iate to Pf&langium among 
the Arachnidte, or with the Crmtaceay linking the two 
orders : Latrej/le adopts the former view ; but ^Valcke- 
naer and Milne Kcl wards, respectively the greateA au- 
thorities in their two brancher of Arachneology and 
Crustaceology, concur in considering them crustaceous. 
Th^y are spider-looking creatures, with eight very long 
and ungulated legs ; but, in addition to these, the females 
have two pseudo legs for carrying their eggs. They are 
occasionally found upon the Cetacea, upon which thev 
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are lupposed to be p»rasltical> aldiough tfiey liiso ocmiJr 
upon marine plants and under Itones on the sea aboxe. 
They contain the genera Pycnoffmmf T^ymphon^ Ssc, 

(356.) Our last division of the Aptera conuins the 
Suetoria ; the most typical ot which is the genus Pukx^ 
which undei^oes a metamorphosis resembling that of 
the Diptera. We^eed dot ^large upon the flea, as the 
space we could devote to it v^huld i\pt he ample enough 
to do it Justice, and it is suififientlf well khown ; we 
maysremark, however, thgt jt contains, bdiides the cdbi- 
mon hea, oUiers that kre peculiar to teftain lyiimals, ks 
well as the r Chiyi of the West Indies, so injuri- 

ous to the fee^f the negroes. Witlj these insects 
conclude our survey of anifulpse animals. 

( 357 .) The synopsis we* have •thus thpiclly passed 
through, must be considered only as suggestlbns, and 
stimulants to further inquiry ; an ^ should it prove so, 
We shall have gained our objecif as it is but requisite to 
procure attention to the subject, to invest it whh a para- 
mount interest. The accidental discovery of some frag- 
ment of man’s works, which had been buried for a few cen- 
turies, and then brought unexpectedly to light, produefs 
a tumult of comment ; the learned world, in the frenzy of 
its excitement, deduces from it, howsoever grote#[]ue and 
rude, irrefragable proofsW the antiquity of man’s civilis- 
ation, and of the supremacy of his intellect; ^nd Egyptian 
monsters and Persepolitan figments are unfortunately 4oo 
frec{uently esteemed more worthy of investigation than the 
perfect works of (tod's hands, — old as the creation of the 
world, yet descending to us in all their pristine complete- 
ness, which is noftnerely ex^nial, but also jpternal, — com- 
posed, too, of the minutest parts, the ultimate structure of 
which eludes the microscope's research ;-^and both ex- 
ternal and internal corresponding in So intimate a conca- 
tenation of cause atid effect, and these so harmoniously 
blended, and so finely united, that even the profbiindest 
apeculatious of man’s boasted intelligence cannot dofer- 
mine which is cause and which efiect,— being, as tfcey 
seem, simultaneous: and into all there is'infased tte 
mysterious spirit of life, making them free and active 
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agents, endoflred, to the extent variety of their 
organisation, ^ith perceptions fitted for its fullest en* 
joyment ; and these, so governed by recondite influences 
that control them, that, in seehiiig and effecting their 
own weitl, they'work concurrently for the common weal 
of all. The student of this world of wonders can 
patiently endure the contumely* of thq^, who, busied 
the noisy mart of ^ocial Ijfe, sneer with contempt upon 
his pursifits; for, he Knows full well, that a day will 
cotne, when these trfiffickers human flesh and hsinan 
misery who ac:cikmulate wealth distilled from human 
blood, for no end but accufimlation an^ ostentation, 
i^all be scourgetl from God's living T^ple ; and that 
the exalted shall he humbled, and the humble exalted. 

(3r)8.)’ Wfi cann« t Ivjtter conclude the present work, 
and the^iseries to whi< ' it forms the sequel, than in the 
words of an eminent advocate of the representative sys- 
tem. The precursory ^pffrage of the great Bacon shall 
terminate our lal)Ours : he says'", Was not the Persian 
magic a reduction or correspondence of the principles 
and architec^’ures of Nature to the rules and policy of 
governments ? Is not the precept of a musician, to fall 
from a discord or harsh accord upon a concord or sweet 
accord, «alike true in affection? Is not the trope of 
music, to avoid or slide froni the close or cadence, 
common with tlie trope of rhetoric, of deceiving expect- 
ation. Is not the delight of the quavering ujion a stop 
in music, tlie same with the playing of light uik>u the 
water ? 

* Splendct tremulo sulr%inine pontus.' 

t • 

Are not the organs of the senses of one kind with the 
organs of reflection, — the eye with a glass, thb ear with a 
cave, or straight, (\€ termini, and bounded ? Neitbkr 

ABB THESE ONLY SIUILITUPKS, AS ftEN OF NARROW OB- 
SERVATION MAY CONCEIVE THEM TO BE, BUT. THE SAME 
FOOTSTEPS OF NaTVRE, TREADINO OR PRINTINO UPON 

BE>«CUAL SUBJECTS OB ^fATTERS." r(327 358.) W. 

E. ShJ- 

* Adyancement off Learulng. p. ISl. ed. 1S35. 
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AHiHrA. a «nlitary wa»p, 1R9. 
AbranchcN, 9ii. 

Acalypterida*, mib-tribes of, J78. 
Acnntlio(*eni», 1.V9L 
Acari, W. 

Acaridft, or mitca, t'Si'i. 

Acpiitropua, 3^5. 

Achcnium, 279. 

Acrpa. larva of, 99. 

Acriflina!, grasaboppora, .149. 
Acrldopeaa, aexva of, .'>49. 

Acrita, 4. Simple formation, 3ft 
Acronyrta, KfJ, 110. 

Actortc, of the ica-ahoro, .'179. 
Artoriu poptilarum, 190. 

Adcamia, 970- . 

AdacltJ, the. 187. 
jfiffialia, a ainail inaoct, 9‘iG. 
Affinttiea, of natural, 4. 

Agariata, 101. 

Agarlatida*, the, 109. 

Agathedrium, rolls upas a ball, 9.10. 
Aglai\ rcHplendentlv metallic, 106. 
Aglala, thr genus, iri4. 

Aglaura, the head concealed, *26. 
Agra*. 261. ^ 

Agrion. .m A. Luefttia, SS8. ^ 
Agrotk*. 1 10. 

Alblonnldn, 21. 

Alciope. 25. 

AleocharldK, family, 272. 
Alcyrodea,M. 113. 

AHodapa. African genua, lid. 

Alysia, typical, 187. 

AinaUiu«a,of India, 93. 
Ammophll*. of exteruive dlitri- 
button, IHl. 

Aoiphleoma, 219. 

Amphynoma, 25. 

Amphynomids, 25. 

Amphitrltidse, goldeo mUb of, 2& 


A 0X1*010*, Sli4. 

AnrvloNciMlii, 124 

J^ndren* 16.1, l^:b2: 

Andr^idiv, tho, Iffl. Iii2. 164. 
Andirtioidp* Apidm, Hi9t 
Animal creation, the great dtviiions 
of th #4. Vertebrata, 1. 81., Ac. 
T^tarea, Railiola, Acrita, Annu- 
Idr.'i, ronitiarul, 4. 

Aniin.d kingdom. en|omological 
analogic* and utHintie* with the, 
81. 14f) l!H). 201. Ana- 
logicA to uiindruiNMl*, 49, 50 64. 
G6. 93 l:k». 240. m. 

Aiinpllidrs, rpd-blondpd wormil 
tbflr affinity with AnnultMui,5,6. 
Are aquatic animals, 7. Are ap . 
proxinuitp to AnIips, H| Ixing- 
immUH, 9. Similar conTomiatioii 
With Niidibr.Mii(;hiip, 16. (jpncral 
characters of, 17. 19. 69. Savig- 
tiy's6vpordorsoL20. I.amarrk*a 
arrahTCment of, 20. Milne ^1. 
wards a arrangement of. Cl. A, 
apories, Ac., 20. A. chptmwdes, 
22. A eclihaiobranchifl*, 22. A. 
mosobrancliia*, 22. 2.3 McLeay’s 
arrangement of, 25. Their ana. 
logy with the Scaniores among 
lards. 34. Analogies of, .*15. 
Annulnsa, gvi^ral account of, and 
of the three aberrant ciasaes of, 
Part I. chap. I., I. 7. fSome 
most intelligoM, yet most mituite, 

2. Typical, bnvo two or four 
wings, and six feet, 2. Remote, 
resemble sbelUfiab, ,1. Parasitie, 

3. General roodet of, 3. Hank 
of, in tbe rircle of animated iia* 
ture, 4 A perfect claas, 5. 'Ijbeir 
connexion with the Anndnriea 
and liadiata, 5. Primary divi. 
siona of antiulose gniroals, C. Ty« 
ptoBlaadsub-tyiitcal groups of, 8. 
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i5. 69. Clrcl^ of affinity of, fi. 
Analogic of, to vertebrata, tbJS. 

l. 5. And to tOTtacea, 16. :i0. dS. 
With the animal kingdom, 35. 49, 
SO. MeUmorphom of, 51. jf. 

AncAia, larvae of the, .158. 
Anobiuin;fil7. c j 

Anoidognaiiil, Sl.l, 314- 
Anoplognathlda*. Sia 
Anoplura, Uie, 387. ' 

Anopluriform tyiie of caternillars. 

61. W). 70. 72. „ ' 

Antenna* of ]iii>ccU, chi/*f noticer 

of. 8a 107. m. luj.nsi. 

m. m 151. 1^. 18x^ 186. SOI. 
ii).5. £07. 247, SIO. .155. rf passtm. 

^Vntherophagua, anfl other inivcta 
coiiaumin^ firmer*, ^t7. 
Aiithoinyidu*, the, .178. 

Anthnphora, gregariou*, 166. 
Anthribidc*, the, S7ti. 

AtiU, of, 147. (.51. 171. Coiiititt of 
'iimlea, teinalv*, v\A neuter*, 171- 
Teruntinid ha^* been /id norni. 
natcd ** white rnt*,*'3i3. ^ 'laHy 
of the t Aic ant* to them, • -* 
Apate, 247. 

Aphide*,or plantdicc, llSr* Itl 128. 

137. 141,c/ »iMiw. V 

Aphia, 114. 

Aphoriiina* «ub.family, 2.15. 
Aphorliu*, 2.55. 

Aphr^kw, 2.5. 

Aptdn, the Ken’iinc bce», 1G4. 
Apide*, or b^, 151. 1.58. 

^pl*, 16K. A. doinestica, 170. 
Apollo buttcr^y, 76. 87. 

Aptera, nr wiiigle** inicrt*, 8, 9. 
AffinitkMof,<i. 11. 1.1. 16. HO. Ana. 
logy with the DeiitiriMtre* among 
bird*, St. Sub.typieal grcjup, 4^1. 
Noxious and diaKUsting inseet* of 
tbi* liH May W tennorl 

types of evil, nP. On the elas* of 
Apterous Insects, Tart 111., ;>59. 
Apus, S92. 

Auiiatic inserts, various, particu- 
larised, 60. lOS 129, l.iO 1401 192. 
248 26:1. 264. .tlT.. .535. 
Arachnidv, the, S80.-.i9J. 

Araiiea, tribes of the Arancidc, 
SHl.rfsrg. ^ 

Arctiada*. tiger moths, loCk 
Arenicoles, S3, (kmsist of Arcnl- 
rola and Clietnptara, 23. 24. 
Argulus, 38, :i9(2. 

Argus hutterfiy, 92. 95. 

Aricida*. consist of the genera Ali- 
cia, Cirratulns, Ophelia, Ac., 24. 
Articulata, affinities with the, 30. 
AsiMlaphus, the genus, 340. 

AsMcus fluviatilis,the Cray fish,391. 
Astai'us gak.iniaru*, the lobster ,391. 
Astitbus, dw(4)s in moas, 27JL 
Atoinaria, 267. 


Atrirtocerus, 331. a52. 

Attelabiis, the genus, 261. 

Atropos. ^' 18 . The death-watch, SS8. 
** Aurelian, Essay preceding a Sup- 
plement to the,** by Harris, M. 
Avlna, structure of, 333. 


I 

‘ 7/Aetis,.TH. «> 

’ Balaiius }tasiUus, 3R. 

I Hark of trees, a domicile, 267. 

Barnacles, or Clrrhipedes, are ina* 
fine annulote animals, of imfier- 
feet nature, having sheKS} re- 
prpsent the Molluaca ; also con- 
ndteil with the Articulata, 5. 7. 
i* 2!i. Fainilfes and analogies of, 31 . 
3.‘>. 70. Mr^pf^mjM>on’s discovery 
re*pwtiijj/il»e metamuruhnsis of 
ntinuU-' marine animals into C'lr- 
rhipedes, 37. The >oiiug bar- 
nack*, 39. 

Barypentbiis, 353. 
j «dcita,21.386. 

BtlcUoides, 21. 

Bees, of, 79. 124. 151. 157. General 
description of, 1.58, et tHUgtm. Of 
I the sexes, 170, 171. Kev. Mr. 
Kirby's Monograpbia Apum An 
glue, 161. Hive bees, 170. Soli 
! tary bees, 163, 164. Social bees, 
j 164.168. Mason, 165. Luafciitter, 
i lti5i 

j Beetles, of, 9.43-50. 56. 11.5. 136. 

I 154. IVJ. Their liabits and cco- 
' nomy, 191. 207. 274. 281. 
j lleiiilMiCulw, structure of the, 181. 

! Bembediinw, sub-fsinily, 2(}J. 

; Berosus, many species of, 249. 

Berytus, 120. fi. tiinilarius, 120. 

Bird lice, the, 61. 68. 

Birds :^coni|*arisons and analogies 
in Ornithology and PIntoinology, 
3.1. 49, ft passim. Allusions to 
lUsirostral binls.33, 84. To jierch- 
ers, or Insrssores, 34. 64. 203, 

. * 204.- Ac. To Rasores, 6:1. 66. 
279. I'o Kaptores, 64. To Hiru- 
dines 89.* To Grallatores, 81. To 
OalHnai'ew, 66. 1.36. 'i'o various 
ociiers, as sannpipers, rurkws, 
plovers, Ac , 256, «t passim. 

Btrgus, naked, .391. 

BitUeus, the long.leggcd, 341. 

Blaps, 241. 

Blattw, the, 180. 33S. 337. 

Blight insects, or blights, 1 1S. 

Blues and cotipcrs, 62. 65. 95. 

Boat flies, of, 129, 131i 138. 

Bucidium globulare, 1.88. 

IkmilNis (ir humble bees, 16B. 

Boinbycids and Bomln'cides, (he 
silk worms, 57. 77. 205, Tbeir 
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cocooiu, 7ll- Th# liik niPth^ 86. 

91. 198. Natural divUlona, Iw. 
Book-ltnue. tho^ SQK. 

Boraiia. an apteroun ln»ect, %l, 
Boitrlchlt nuueroua, 19k i76. 
BMtrichids. faiiiiljr, £36. m. 33U 
Brachyceri, of Afirica, £H1. 
BrachyKaMtra analii, 183. 
Brancnellioii, Hranchclllonidc, £2. 
BraAcblo|iod<M, Slh2. 

Brqptet, 285.^ • 

Broscut, and lti» cognates, 963. 
Brucbuft, £76. 

BruatHfeetf a butterdy, 91. 

Bryophllff, lO*). 

Bun.<tf.6G. lie. ISM). Wood-bugs,. 

Jif). Ranacioua buga, 116. . 
Buprestidie, the, 1:H. £40— £46. 2a8 
Bu|>rcstina», the, £46. t 

Buprestii, 118. 

Burying beetles, the^KL 
Butterfly, |irQ|iertles arKl habits J 
the, 84. 66. The Apollo, 76. •' 
The cahbagc.hutlerdy, ,')7. ('om. j 
noon urhitu, liO. ]'aii)(e<i 60. 
Peacock, 60 91. 8wallow-tailed, ; 
63. 73. Brown-meadnw, 67. !M., I 
&c. The greater diurnal pnM;eedt ; 
Irom the tlivsaiiunforin cater* 

G illsr, 67. 'Ilic largest in ex* 
tenee, descrilieci, 9.3. The tics- 

S L>rian, 70. Harris's magiiiftoil 
gurcs of the British butterflies, 
alluded to, 84. Arrangement of 
the genera, 87. i 

Buttcr6ies, chief oixler of the PtI. ! 
lota, 10 or diurnal, 60. 67, 68. | 
J'he Iiilifhrm ty))C, 63 .Siih-ty- j 
pical group, the Nymphalidfc, (91. • 
Byrrhiis, the genus, £41. ! 

Byturus, and other iiiNects having | 
their domicile in flowers, £t)7. > 


Cslodcra (Fachypui), 219. ^ { 

Calepteryx, brilliant colours of, . 
Calioca, metnilir coloutor, IIK. 
Canipontla, genus of k^aiites, £3. ^ 
C!ain|Hilipus, £12. 

Cantheridse, Lytta or Meio(\ 320. 
Capricornea, family of Colcoptera, 
11,5. 194. Chat), ix, 271, ff Ay. 
Analogies of, to thi* typical ver- 
tehrata, 279 To the ui^uUtcd 
ouailrupeds, 279. To the lainel- 
licorn and predatorial lieetles, 2H1. 
To the Ccrainhycidai, £lKt. 'I'oihe ! 
Nccydalinc, 2S7. ^ 

Capsini, family of, 120. I 

Caraliidn, analogous with lAmeili* I 
conies, 11.5. £S(t tf'TH. tfi!, 'Pie * 
normal, 2C 1. The aquatic, 264. 


Carabus, 280. m*26S. C. legalis, 
■gfendeno, apd riitllaiis, S6S, ' > 

Casnonla, clonga^ neck of. S6i. 
CaMifhe, tortoise beetles, 116. S02. 

Analogy with the Cocoldcs, 149. 
Castnia Ucus, 104. 

('astniada*, moNi iphliixci, 1U3L 
Catarols, 109. • 

I'utadroinus, 263L 

Claterpillars, of, 84 59—61. 68, 69, 
^ ?0. 73. 92. Types of, 60. 65. S4I. 
* ytiiniiiianf, 67. 93. 


4'atn|is, Sal. 

Celfli of beM, 4ce., of the, 159. 169, 
17a 1H3?* - 

^ Centipei^, 10. 68. • 

C'entrnnotidsp, J 17. Bpined ctcadax 
i:i0 l.i4. Horned cicadas, 137. . 
Ceiitronotiis curiiutus, 137. C. go. 

itistie. 1 >9. • ^ 

re)il)alo|>sulir, the,* :176. • 

Cephalotw, 8r Krraiitcs, 2:1, 94. 
^dialutrichia, ai8. 
rernmh^'ida*, tl% 2/57 290. 
veraiiihix. 275. • 

i'vrrm*, 181 • 

C'ercopiiiai?, the iiopning cicadas, 
1 fi 1 B. 

(*enf pis, roiifori.iatioii of, 13K. 172. 
OfUt ea. allusions to, 51. (15. 71. 
CetuiiiM, the grtius, iHff. 209. C. 
aiirata, 207. £.)4. C. roruuta, or 
Ic hftostoma, £11. C. Mor io, £1 1 . 
('etni)iadie, the, or floral lieetles, 
£08. £10 294. 8uUfaniilles, 2J0. 
Analogies of, to i^olcoptora, 2210 
Analogies of Si'vabieidtti and 
fetonitdie, 2.‘>7. 239. 

Cidonihltv, circle of the, ^.39, S40. 
IMoniina?, the, repreNenr the must 
tvpiral roliHiptera, £40. 
l.’hafers, of, 192. I9f'i. £10. 217. 
C3)alrides, and gall.llicS, 151, 152. 

154. 1 56. * 

Chalcidido*, the, 1.53. * 

(^hafcidites, structure of the, 185. 

L‘irge group of, 187, e/ seq. 
Chalcoiintui, £27. 

C'h.i«moilia, 21.5. 

ChasmiNloii, apterous, 1K7. 
i’liclonarium, 2l7. 

Chclostoiiia, tht genus, 165. 
Chermes Alnl, 141. 

Chetoptera, genus, 2;], 24. 
t'hiasognath us, 94.3. , 

Chigft, atOcks the feet of negroes, 

.m3 

Chilognatha, the, 386. 

** Chilogiiathtform stirps,*' 298. 
C'hi1o|HNia, ilie, ;jH6 
1 himieic. afiterous, .‘HI. . 

ChitiMi, 242. % 

ChloeiM, £.5. • 

C'hioriofi, metallic qplour of, 180. . 
Chorlsia, 341. 
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Cbnuatlf of ini«C.tt, notice* of, 48. 
53, 54. 79. With head poiated 
upward*, 80, With head pointed 
downward*, (i5. Perfect, 76. 
Chryeididc, ovipoeitor of, 189.,, 
C'hryiriiia, ^14. 

Chryeii, the r 

ChryiomelK, the, S53. 
Chrj’ioinelidw, the, 154 3K 
ChryiHiphora rbrywichora, S15. t 
Cicada Anglica, 1;il. 

Cicofic*, or Cicada*, conformation* 
of the, 113. Singing ii^ect*, Isu. 
e/ sr//. Aiferraiit apecie* of. *113. 
The true, nr Ciradf ids, 131. 
itnarrooir* etiU^gy of the, ];%2. 
CicadulcB, 113. ISU.^ 

<!.lciulliiie, iiiigiii:;, l31^ 

Csciiidcla, Aic typical, S5D. C. cam. 

ixntris, 35^. It* larva, 359. 3til. 
Liciriiiciida;, or diger beetle*, 115. 

193. S.>i()>S.59. Htc. < 

Cimex, genu*, IHi ConformAti^ 
of, lid. C. le^ulanus,Al3* C. 
scarahwouicK, ^IS. , * 

Ciinicidcifior hug*, 112. 116.* 
Circelluini, convex, 337. 

Circu]>iiiip, Jumping cicadp>, i;3i. 
Cirratulu*. 34. * 

Cirrhipeties, parasitic. 3. Covi red 
with scal|^ and hard (date*, 9, Hi. 
16. Are marine animal*, known 
a* bnrnacica, 2^1. Familicfi/ir, 31. 
70. Analogic* of, with the Ave* 
tinsiroatre*, 33. 34. Metaraor. 
g phoaia of, .'16. Kolation with the 
Crustacea, ;!8. 

Ciwites, 339. " 

CixiuH, the Rcnns, i;]3. 

Clo vigor,' cmarkable form of, ii7S. 
CIcrl, the, .'iS2. 

CIcridw, the, .Vki. 

Clcrut, 16.5. 276. 33I. .334. 

Cloe, the epheiAeral genus, .‘154. 
Cumene, fragile tulio of, 23. 
Clythriiiic, family, .314. 

Crieniidotiis, 1265. 26S. 

Coccido*, or Blight Insects, 112. 

148, r/ iffi. 

Coixririella, 149. 2tA3. 

CoccineHid.x>, 118. 278. 

Coccus, H6. C, aionidum, I5(X 
cacti, 149. 3S.5. Cataphractus, 149. 
Cochineal, produro m the cocci, 
14*). 325. , 

CotxNinof the silkworm, 7 A 
Colax, ;J76. 

Coleoptera, .9. hi. Wing*, hard 
cases, and shards of, 48. Aiialngr 
of. with AmphibiaiM, 4i). With 
Giires, .50. lm)M>rfection as to 
hfght, 49. Analogies with Hemi- 
ptora, 11a With quadruped* and 
reptiles, 199. The natatorial, 126. 
General view of this order, chop 


vi,190.; viL.907.; viii., m.i 
ixT, fi7A ; X.. 398. ; xL, 31H. Ana- 
logic* of, S(tt. S04. SK. S58. 
Coleoticbu*, 118. 

C 2 olianw, yellow botteriUM, 87. 881 
qplias, a butterfly, 87. 

Collete*, its bildbated tongue, 1GS2. 
Colophon, S44. 

Condylodoii, 17.3. 

Coiiiatcs Tumorisci, 306. 

•opper biittcrfliei,t)V', HS. 
Copridus,*nabiU of the, S6U. 

Copris, 227. 

Co(ir»bii, the, 227. 

C.'aprol>is, 227 . 

Coptosoma globua, 1 18. d 

'Curei, family.of the^ 117. 119. 
Cnreus. 119. 
s Coriacew, the, 379. 

Corixu, thegtti^, M9. 

Corizus H|b>%ami. 120 
, Coronul;^.32. 

Crabronidap, 178. 

Crabs, allusions to the feet of, 2. 
To tiieir eyes, 38. To the alter* 
ation of external apprarance of, 
5.>. Tyiieof the group of, 389* 
land, .m 
Craylifth, 391. 

Creophiltis, black>headed lieetle, 
common in our walks, 271. 
Crickets, of, 348. 

Crocisa, white and cflDrulc.in mark- 
ings of, J6it. 

Cru.Mta(va, 13, 14, 38. 387— 503. 
Cryptids, the, 186. 

Oyptodiw, genus, 212. 
C'ryptnpliasidie, hermit moth*, 106. 
Cteiiiceriis |>ectiniconns, 247. 
Ctenustnnia, 2:)9. 

ChckiMi liees, 157. 162. 1G5. 

C uckoo splc 127 . 134. 

Cucujus, 276, 277. 

Curciilin, Ihl, 275. 

Currulionidw, the, 154. 193. 276. 

278.216. Species of, 304. 
Cybister, 264. 

Cvciiriis, aiKt its affinities, 26.A 
i^yclcqis, swimming feet of, .'37. 392. 
Cyclnstomi, elypeui and mandible* 
» ofthe, l.sff 
Cylldrus, .'13.']. 

i C'ylendrodcxi, apterous, 348. 

I Cylindrical cases of May. dies, 354* 

{ Cynipedes, the, 153. 

Cyni|>sidw, gall.flies, 18M. 

I Cypiiuw rich vestment of, 306. 


! Daphnia, the water.flea, 37. 
> Daniis, the goiiui, 138. 

! Dasygastne, hirsute, 165. 

• Uasypoda, the elegant, 163. 





Dcath'«-liead moth, 77. 
Death-watch, the, dfiH. 

Dectlcun, the genui, 349. 

DeinoiMlM, ami J)i||locm, 873. 
Dendmiihagua, ‘JB3. 

Delphax, curioua ahapeof, 137. 
Demctniis, 8til. 

Deiiuliuin, 88. 

D^il'a cnanl^ifMrac, 878. a 

DiFliA'Ue, fumilic* of they 373. 
IVofiatra, 85. 

Diphtcra. inoth» named, 1U9. 
Diphiiccjihala;, 818, 

DInterj. fwo-witif(ed Insects, Ol 46. 

5<i 7f . Sm, et teq. ^ • 

Diura rhnuuM, .W. ‘ 

Dohehuderus of Hraxii. 178, 
Donai*ia>, and th'4^rva, S83. 
Dori'arlioii, 98y. 

Dorous, the genus, 843^ 

Dorilw, 87. 
lK»rsibi'aiu‘hes, 8(1. 

Dorxlidap, the, 175. 

Durylus, JT.'i 

I)ragon-8y, stiitgless, 48. Aquatic 
in the larva slate, 4't. 

Drihis. 

DronniH, 861. 

Drones. .Si>c Bees. 

Drypta, 161. 

DyiUhtes, 816. 1). Actieon, m. 
l)yn.uti«1ir. 81.5. IVil, 838. 
Dynastiiin, 884. m. 810. 
Dytiscidie, 11.5. ht2. 195. 850. SH 
264. 8fti. 

Dytiscus, the genus, 8!H), 864. 


E. • 

Earwigs, or EorflculMla*, 201. 3.16. 

Eedysis disiiiiguishcd from meta 
inorphusis, 58. 

Edrioplitlininia, ^>91 

ICffgi of inserts, of, .54, 79. 118. 1.38. 
l.*id 1.59. 1H6. .34.3 .3.V1, et ptfjisint. 

Elaphrus and its sub aquatv: cA 
nates, Si53. * 

Elater, highly liimiiiifts, 24.5, 844UI 
E. sanguineus, 817. 

Elatcriiifc, the, 24.5. 

Etectrical shock firomlnsacts, 123,124. 

Etophorus, genus of water liectlet, 
24t). 

Elyt^i^ or sheaths of the, el insects, 
81 191. 19(». 25.5. .Kl, ft fiaufm. 

Embryo, of the iiisccl tribes, 54. 

Emus the Uviutiful, 871. 

Engirtse, of MacliCay, 251. 

Engis,8b7. 

Entimmstraca, the, 392. 

Kntoaos. intestinal worms,?. 27. 

14)eolu8,vartagatcd cuckoo-bee, 168. 


EpHemera, wings of these Inseets, 

351, SM. 

J^emeriDie, their brief life, 35.3. 
^imediopteroif, 179. 

Ergtylidc, family, 315. 
KrAylus,&il. 

Eriiobdelia. 8L . 

*Errantf!t,the lirgeat IkiDiiy of Anel- 
lidee mesolirauchiw, 24. Their 
animal ecoiiorov, 24. 

Erycina, of Fabrlelus, 04. 96. 
a Erycinid*. ()!. 96. 

Xurera,genus, 166, 

168. 

EuTaiina,ri68. 

Kuhqihi, taral d(the, 187. 

• Eunienm, a solitary waM>, 182. 
Euniritiie, aiaWtpi'ise lEiione dhd 

Aglaura, alau Lycillce, Eunice, 
Ac., 85. 

Kuphrosyno, 2.5. . 

EupUea, 92, 

Euryinus, 89. 

VflurystcTnus, l(%i oflhe, 227, 828, 

• hUiteriiA K‘i. m 
KvaiAdn. Aimilfof, 11^. 

Kyi'fliir inieeu, some noiic««s of the, 

118. 186. 13*. Ih5. 324. m 353. 
ftpamm. 


F. • 

Eeet*of inserts, the, 2. la 90. 94, 124. 

380 Swimming feet of. 37. 
Filaments, certain, uf insects 14k 
Filaria, tlic mc«t simple of tnc 
Vermes, 88. • 

Flats limbata, of Afirira. 84. 

Flatiriw, family of, 127.»Moth.like 
ricailas, 130. 1.34. 

Fleas, of, 56. 1.54. .303, 

Flesh V prnresN's, 02, 

Flies, of, .37.5, et jmMgim. 

Floral liei*tles, the, 210. 2.51. • 

Flowm, list of Insects inhabiting, 
267. 

Fornmliclw. the earwip, 801. 336. 
Formica, lUnglrss, 172. * 

Forinicida*, or the Ants, 151. 171. 

Are pugnacious 172. 

Fnrmicina, ng. 

Formicliia ruia, 172. 

Fossorrs, ai;ulvatcd, 176-181. 

Fresh- water insects, 21. 

Froghopper, tire, 127. 1.34. • 

Fulgorsc, analogies of, 1:15. 136. 
Fulgoranip, In the circle of the Fla- 
tiiiw, 1.3.3. 


O. 


Galeatui, 121. 
Ualgubnl, the, 129^ 
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GAllfliM, 151, 15&188. 
Oaitrobranchua, SUdtton lo^ IB. 
CHrogrcphlodlftribution of InMTt#, 
88. 05. 97: 10s. 107. no. V24. 

1S8. 1S2. 154. iri6. 169. 173. 175. 
m. 21K 24 a S69. 9691 m, Wl.fM. 
Oeomttrm, of liiinnu*, iiO QU5. 
Geomeiridbv, or hioferv, ftf). 1U7. ^ 
OcotnipeH ftcrcorariui, Si24. 
Qf»tru|rin«, or drone scarab*, SS9. 
Oerrls, 117. 193. • 

Ghast.>inoih«, thr, 106. 1 

tilow.worms, of the, .319. » 

Olauhyri, green and ycllof. , 219. « 
Olaphyridft.^ll. « * 

Glnphyrinie, 219. a 
Glaphyrin*, or ta£p beetles, £10. 
CUdfrera, amicrtatns Itfcreidie, 95. 
Giivritis, 97^ * 

iioliathua, the genus, £38. 

(folitf^hiis, beetle, £11, £)£. 
tfonepteryk, 89. 

Gradual developement, l.iO. 


The Gryllidtt, or graMhopjK^rs, 
iKiT), 337. The Acridin#, yieir 
sung and %*lvacity, .349. * 

Grubs, ot, .54, .57. r/i. 141 . " 

OryllliMo, anl crickets, .348. 
Oryllotaliia, the burrowing, .348. 
Guinea worm, or Filaria, a (lAit of 
hut cliinates, Iff'.. 

Gyinno|)h!urus, ££7. 

(fyinnotus eicctricus, 124. 

Gyrini, the, SfiT*. 


Habitat, ordinary, of tnapy ento- 
nuiiugieal trilHth, £07, £hK, 38<i. 
Hub'-worin, or Gordius, £8. 
Ilahctus, genus, l(i£, 163. 176 
Haliplui, 265. 

Mulcdmtes, marine, 126 
I Haltica, the genus, 1.5£. 

HarfNihdw, the, S6;. 

Harpalua, the ty|ie, £6). 

Harixicera Burraelsteri, 19 L 
Hardest bugs, (». ^ 

Haiistellata, i& 55. 196 
Hawk moth, the, 60. Mi. 99, ScIn- 
lUng, or Orthidae,' 101. 4 
Hcleus, structure of, 970. 

Heliconio, 87. 

Helit'unins, 87. 

Helota. 969. H. Vigorsil, £55. 
Hemrrobtine, the, 358. 

Hciidiitera, 9. Ac. Chop. Iv., 110, 
'JTieir vings generally 
coriac-eond and folded, <48. Ana- 
logy with cerUiu quadrupeds, 49. 


With Fans, 56 Are carnivorous, 
75A AtUilo^s with the Coleqp- 
tera, 1]5. With Cicedes, 1SS. 
Hopiaiidw, or ghoat-iooChs, 106, 107. 
Hercules beetle, the, £32. 
HermcUa, 93. 

Ht-rmit moths, 106. 

Herpa, (vuilding'a, alluded to, 97. 
Hesione, £5. 

Hesperia, 7J. 97. 

UCHperiaii caterpillar Its large 
I heed, fiHs The butfbrfly, 70. i 
Hesiicris, skipper butterflies, 61, 76. 

97, 98. 199. Sffl5. 

IlctLTogyna, solitary, 176. 

; Hiteroinera, the, 963. 

I aHetiTOMlemus, £15. * 

Hetc’otoina, antenruc of, 191 
Tlcxafiod iiisecta, the, 47->3SO, et 
passrtn. ^ 

1 Hexoilon, 

Hii>parcid<1ne.ulo« brown butter- 

' fly.dJ.Vl 

Hipparchia Hyiicrantus, 94. 
HipiKinne, £.5. 

Hlrudiua, £6. 

Hirudinidic, leeches, 18. £1. 
llirudn, the mi*dicuial, 91. 

HUpidie. the, 316. 

Hister, the geaUh, £41. £44. 
Iluteritla\ the, £44. 

Hive liC€'V, 170. 

Hivt% Ilf the, 16D, l?a 
Hololcpta, £44 
Hotoptiius, the typical, 194. 

Honey, 180. 170. 183. 395 
Hnney dew, 143. 

Hopliie, metallic tints ot, £18. 
Horia, genus, 187. 
llurn.likc processes of insects. (i9- 
Harncd bt*t>tlcs, £10, ei passim. 
Horned cicadits, 137. 

Horns of injects, "3. IK). 137. 
Horse-fly, the hipiMilMisca, ,}79. 
Huininiiig birds, 34. 154. 

Hyitrcna, 949. 

IlydrocurisK, structure of the, 12i). 
Hydr 'dcfihnga;, the, 951. 
X2rilriHJepliagous beetles, 19.5. 964. 
{rlydrol'^sB, minute, 195, 196. 
.Hydrophilidav, the, £40. £48. 
Hydrot>hiiii, aquatic beetles, 9I& 
llydruphilus, the genus, 954. U. 

piceus, 948. 

Hydroiwrus, £6la 

Hydropilla, kidney-shaped rases of 
the larvw of, 355. 

llylieusfthc wood burrowing, 168. 
Hyinciifqdera, 9. 1.53. Wings ol^ 
never eoriaccous, 48. Their ana- 
logy to lieptilia, 49. PomoDouf 
stings of the typical, 49. Analogf 
witli Ungulaca, of quadni|ieas, 
/K). 1 nciusive of bees and wasps, 
79. Of the order Hyiueooptcra, 
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chim. W., 15a wtth 

PkifoU. IAS. ' Fownrlal^ 18U 
Hjpoceuhaluf onnafcuii 1«L 
HyiNNlerma, 37 a * 

BjMUiK, 119. 


Idmeumonk the, «»r ichneuffo- 
tiidw, 152. 1&5. i(ia 185, et 
Meq. Proper, IBS. 

Inuifo. the term, 80. 

Inca, 212, 213. 

Inhif^a. are minute, 2. 

Inaeni, natural arranfieinent ani 
characten of. 1, eCseq. 41. ri mv- 
Induatry, and altnoat miraculoiu 
workii of, 5. 4^^arinus com- 
iniinttle«i«if, 5. ^^eareat divK 
ftioni of, 6—9. TypnaclaaMet of. 
4!i. Delliiltioii of an inaei’t, 46.* 
On the winged insects, 

No trine of insects absolutely do- 
mestic, .fiU. Systems of entonitv 
logy. 41, et srq. Tw. '1‘he sinKiiie 
Insects, 12(i— l.'tSl Of aruleatin 
Inserts, 1;j8. 111. 176. Pulino. 
nary apparatus of certain a(tle. 
rout, .'Mu, 3HJ. 

Iiitentinal worms, sfanmle structure 
of this rkus, 7. 'Incir varieties 
and habitation, S7. 
lus, and ether tribes, of which the 
bark of trees is the habitat. SIT. 
Isnhnocera, antcniue of, 166. 
Ischnostoina, 211. 

Issus, the genus, 1.35. 
liilifiirm caterpillarH, 64. 68. 7S. 
lulodit, ot Africa, 246. • 

lulus, 10. 58. 


Java, Insects of, 8.4 96. 
Joppa, the genus IKa. 


Ladybird, the, Coecinella, 149. SOS. 
Lamellicomes, family of Coleop* 
tera, 115.901. 207, rtir^. Ana- 
logics of the typical with other 
groups, 240. 254. 281. f 
Lamis the genus, 277. 
lauiiiadw, analogies of the, 293. 
Lamprlma, aplendovr of, 243^ 
Lamfirimlnai, the. 241. 

Lamuyrids, the glow-worms, 319. 
Lana cralM, 389. 

Langurla, 316. ^ 

Lantm-n -flies, orTuIgorse, 135, 136* 


Lanidm, feDer/of, tSI. 

of insects, notices of the, 49. 
58. 63. 97. 106, 141. ISL 

156. m. 211. 334. 3391 355. Prl. 
enary types of larva, 57—64. Ju- 
Hform type, pre-eminent. 58. AS^ 
64. Aberrtsit types % C\^ft jef. 
Analogies of the Hrvw of the 
I<eplduptera to the Annulosa, 12. 
0 of, 73. 

Lehla, 261. 


f J^ra, the genus, 134. 
LTmh,6beincdlcitiBl, 21. 

IJIeches^. lA • 

Lelodes.^6K. cimunnomeL £lM. 
2jeotlic4», head flee and porrect, 25. 
Lepidniiugayji 56. 80 CIhraalers 
of, and mpFaiflorphsisis,4A l*upa 
active, 48. Ac. Analogy of, with 
lunls, 49. W'lth s]lia(tfunftn«or 
(jiiadru)mls, '.4 (Il CrcfHisoUlar 
lie|tidotRcrB,60. The diurnal, 63. s 


Aticrrant griHip of, flli Affinity 
of Oirailcs to, IfiR Analogies of, 

..v*- 

l>|niiina, 63. 94. 

lx‘pitnx, a rcmsrkdbhi lioetle, 212. ’ 
Lr|iturn, 278. 

LcieuBiite, the, 275. 

LiiHunnft^ analogies of, to the 
Lainiadrc, 29;l 

Lestos, ita brilliant wings, 339. * 
Lethrus, its fooil tl^ vine, 2.J0. 
L(‘Ucn(»haNia, the griiiis, 8.5. 90. 
LeiiCfM|)i!i. oviiHMilnr nip 187. 
l.ibelUila, its large eyes, 33!i. 
Libollulidn*. the, Ail, 
iibelliilinu*, the, :i3H. 

Lice, of, 379. IliriKlice, 51. Plant- 
lice. 1 12. 114. lA. 141. • 

Licmia aniphione. 87. W. 

Ltrininie, butterflies, 

Lnuulus, cKtrannlinary foraa of,]3B2. 
l.issoiioiinc, the, 889. 

Lithnsiadr, day mulhs, 100. 
l.obster, the, riiU. 
f AK'Usta, the Mnus, .'137. 

Locuftinss, tnl, 348. 

I.iongii’om coleoptora, 123.V^ 

Looper moths, MS. 107 204.^ 
Lucanidc, l;M. 207. 240. i74i. 
276. 

Lucanus, parallelnplpodal, 242,211. 
liudius Allgens, 247. 
laimbricina, 26, 

Lumbriciis, or earth-worm, 23, £3. 
Lyewna, 94. ^ 

Lycidice. a genus of GunicidK IS. 

Lyius,32l,m33«. • 

Lyg«i, the, 117 129. 

Lygwus equcstris, 120. 

D D 
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Lymoxylon'ida, thi, .190. 1 MlllinedM,of,S3. 150» 

Lytta, description of, ;»1. 326. . Miltof^aniroa, 168. 

^ ^ . ‘ Mlrls, Kl. 

* { Miu*!, or Acaricte»385. 

. i Moliiiris. 881. 


Macbla, heArogcneoiA form of, 870. 
Macraspis, 81.5, 

Macrocephalus, liS. 

Magi)is,8J. * 

Maggots, Ilf, 07. Gl. 

MalaeJiius, ‘>84. • 

Malaroiirnnri^ nr toft Coltoptcu, < 
115 >07. 8l»8f I'lrcii* o(^ho, 835. 
Ay;nunt of this^tt'irigeo tribe uf 
beetles, ciiap. xi., .'118. • 

M.-dthiAi*, Hjtra iiiMipL>y«s of, 384. 
MoinetAra, 1 if 

Man, leiKonn (o lie derived by him 
Ib'oiirtbe v.ldenccs of nature, 82. 
•48. .UC. 4 

a Maniiibubita, tvpiral nass of Co» 
liuptera, 45/ k 5. ^ 14ii. 1%. * 

• Manticora, 2H0. /• • 

Mautliias tl|r. 187V \ 

Mantinie, the. .')44-.347. ^ 

Mantis, .'M4. 378. M - Carollnat n j- 
scritM'd, ,>hi. Sea MantiniC, 
MnntiKim, .'3+1. 

4 Mask ol ini»e('T<i, 5(>. 

Mason lieesAlie, 16*1. 

May ilies, :J;>4. 

Megiicephala, S(i() Ciiab ft • S(9). 
Mi'garliii.a universaiity f, 165 
IV^gasoiniiia, Hercules, 8.12. 
Hn’g.'isoininie, or horninl iHH'tles, 
810. 21.5.*2;ll.« Arboreal, m 
Melertn, 1(V>, ItiG. 

MellinonnA’iiO. 

Melo'e, elytra of, .181. doubt u[N>n its 
larva. 387. 

Melolfintiia alopex, 818. M. vuU 
garni, 198. 817.« 

MeVilonthIdie, or tree licetles. 810. 
Melolonthinip, 817, 218 
Melyriiup. the Hiib>iamily, J84, 
Membraeis spinosa, K'lH. 17S. 

« Meneiiotii*, 1 19. 

Merucoris, 119. 

Meroimcbys, 119. 

Mciiotrii'hia, of Africa, 167. 
Metamor|ihiwis :«Of I’tilota, 8—11. 
36, 47. or Cirrhi|MMlCH. 36 Of 
moths, 10.3. Of aniniio»c ani- 
mals, their rliief^distinriinn. 51. 
VarlntiOM of —obtect. coaretate, 
locoinniete, scmi-complete, 58. 55, 
5ri. 'lliree stages of, <14 -74. Ac. 
Reflections on the nature and 
wonders of entranological, chap, 
iii/ 88. Other initanees of onto, 
mblogieal. 11:1. 151. S36. 

Miana, 1 10.*‘ 

Microphyia piellipholtleB, 181. 


I MqUusca, certain Insects that bear 
«i ^nity to the, 7, 22.87.30. Ana- 
\ logics with, .'15, ^ 

Monilicornes, tribe of Coleoptera, 
[ 115. 208— 8tK:. General view of, 

lhap. X., .‘109. Aniils., 4 ies -of 
* tamUKM 01', .‘111. 

4 Mniioculos, 3ff8. 

Monot'uli, tribes of, .77. Bivalve, or 
Ostraeoda, 38. 

i Moritclin, account of, 381— 3$|^. 
r Monletlidw, oCthe,332. 

! Mornuiiyce, 861. 

I iloth cl<:adas, the, 187. 130. 134. 
i Mo.**s. of, 86. ItW. Dc- 

noimnatinslfft . 105, 106. 

j ,Muscid.r,<M»niprehen»ive tnbe of 
, I the, 375, .376 

J Museum, the llrilish, lfi.1, 184. 

^ Mutilia, tyincal genus, 176. 

I Mutitlfdipl the, 1.V2. 1.H. 175. 

I Mygah‘, .388. 

Myguiinia, J79- 
! M } lahr ih, oi the Kaat, .‘I2tl 
*. MyriapCHla, 19. .51. 386. 

! Myrnieria, o( New Holland, 177. 

I M yi nnroleontiine, the, .‘J39. 

I Myrmus inirifnrmis, 180. 

I My 4t. index, .3.5. >. 

I Myxine, .5, d. 19. 86. 

I Myzinc, 179. 


K. 

NM)ls lividiis, 184. 

Nais, 8.'!. 

Natorial, or nutitorial conforma- 
tion, 60. i40., &C. 

Naiirons, 1 8.5. 

NerrDClt'H, 86<». 

NeiTophagus. /ia>;](rfiig beetles, 266. 
NiH*r.*f>hi)ri. the typie.il, 267. 
hjfcyiiaiinip, sutvfannly of, 295. 
•> Aiiiilogieiiof the, 897. 

^Xfi ydabs, N. major, 89GL 
denies, or Uitreilie, 120. 
Neinatoidea. this order without 
percept il>14 joints, 27. 

Nemoptera, the long-winged, 341. 
Ne|>a, 185. 

Nepadw, the, 129. 

Nepheiya, 81. 

Ncphntoinma, 181. 

Nephtys, 85. 

Neiiidfe, gniup of, 125. 140. 
Nereidm, IH. llie feet thnlehed 
with cirrhi, 2.5. 

Nereidina, bead dlatinct, 26. 

Nereis margarltacea, 19. 
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onnsects, 121. m. m l^Ti. 

1fl9. IK), 184. S7.1. Mfi. 
Keuroptcra, aberuiit clats of PtU 
lota, 8, 9. HilVe no itinfE, the 
wings retirulated, 48. Analogy 
of with fishes, 49, r/u Larv* of, 
49. :S89. Description of, ch^. xiL, 
A circle of its own, SSi. 
Night moths, 7B. 8fi 


Kitirtulsc^it^. N. proiier, 
^“itiduIlniT^he, ‘JiM. • * 




Nobiles, swalhiW'tailed, Ul. 

Nootita siKinsa, KK! 

Noctuides. 7K. Hfi. 194. IdS. S(»4. 
Nonuda, general ainicture of, 1t»l. 
NomA, the genus, ^ 

NntonceU, Urge shndd of, I :»9. 
Notonw^iida?, t J*», I.'IIK 1.J9.I49. 
Nymphalida*, Hub-t\pi(‘al vroup m 
the buttcr0iei,^i|^~^> ^ 

O. 

OchthehiiH, •->49. 

Odorant li A, i?r)(. 

(Kdebinageiia. 'Slli, 
tEnoiie, 

(Kshna, large o)es of the, ‘I®. 
(Ksiridn?, pai^iiMic, 87.7. 

U*'strus, *>70. 

Oinulidsp, family of the, ‘.iT2. 
Oinnphron, gibboiM. ‘2G4. 

Ornus. the large, SfiO. 

Onim’iTonn hirvcc, Tm. 72, 9'*. 
Onisrifiirm tv|tu, 149, ft pnmm. 
Oniscus, 92. 90. 149. 887. m. 

Omtw. '^27. 

OnitirrlliM. 227, 

Oiithn|ihngii>», the genus, 22.i. tt7 
Opatriiin, •2.>(i. 

Ophelia, 24. 

Ophionidw, the, IKtl, 

Orthidffi, spinning hawk .moths, 191. 
OrthonotiiA, striictiire of, l^i. 
Orthoptera, 

Oryctes nasicornis, 2.10. 2‘J.7.t 
Osmitt, or mason Ix^es, Iti i. m 
Ostraeoda, bivalve inoriorufi, /IfTii 
Ovl|NMitor, the, in eiOpniology, 15IL 
lWi-188. ft patunT 
Oxjeypha, the genus, .'i.'ii. 
Oxytelidse, beetles, 875. 


1 J'^IMlionina*, the. 87, 8K, 
U rarugig, the 


Palantea, 88.4. * 

Jtolmyra.S.'i. 

PamlMiriis, 2fi^ 

Panorpa, the geniit, .'HI. 
Haiiorpina*. the, .'HI. 

Papiliu of I<atrelUe, 75. 

Papilio of l-biiiaHis, 8i1f 87. 
Papiliunes, the, 19. 5-b-70. 

Papi lion idle, arrungenient of the, 
1 87. IVue buttertiioH, }i8. 

Papilionides, tribe, .S6, et arq. 


genus, IS.'i. 

IjhirAsitiv insects, of. 88, 

Itdi. “ ' 

•‘iA. 

Parenchii^n^a, 

Fariiassiiiie. tli 
rarnasMUs, <K). 

Paniupes, |Nirasitc,%JL * 
Parniis, '.'PA * 

PaiisalU!>,\k‘va5taUuns by, Ski 


rasitiv insects, of, 88. J82. I»i4, 
1.5. /JW. lU. INI. .^i4. 

LV2,,‘r9 S9»J5«. i • 
renchun^a. Cuvier's, m, 
riiassiiiie. the, 7i)«87. 


•vastaUuns 

{ • 1^i^s.lnllrA, 

" — irmftW. 


Piiui^i^ geiM' 
P.i^U<l, P-4 
Pe^Tfirk linltr 


124. 


P.iij^su<i, p;4. m arn^tiis, 124 
Imltrirty, thi^ (I 




PcetiMarui, 2.j, . 

1*eiliii|[^ir« of huriinclus, •><). 71. 


J | Peiiiiil^irs of huriKK 
L PIBecutoina, .!.i2 
r iMvlIe-s 27.1 

....... ..p 


Peio|iiiMi>v, rniigeuf, (gl. 
Pf'lltiphnra, 1 1N. 

PefiyiM^p, the true, 119. 

Pcntat'oiXiite, or wooil lings, 1 HI 




Pachvenemus, Sll. 

P«ch7lia,ll9 P.gigaa.]l9. 
Paebypus of Pabriciiii, 818, 819. 
Pachvsoma, 827. 

Pweifopoda, truly suctorial, anung 
the Crustacea, JU8. 


i’psis, typical wasp, l.'il. 179. • 
p>rc|>atcfc, 2.7. _ 

Perga of New HoTland, IW. 
Perbna>, the, :>»7. lieniiN Perl.!, 
•IT/. • 

Pctalorera, 8.^). 2 WJ. 

Phalwnit, Kti. 

Phalceiup of Linnicus, KH. 
PhaloMiides, h9.7M. t*(i. 107. 
Phalni)gldn», the, .')n5. 

Phalangium, :I92. 

PhnnaM, the. 8'J7, 228. 8ri0. 

Phasuia, diwrrlptlon of, 844. 347. 
I'hasminsp, .')4.'>. .')47. 

Philanthida’, the, 178. 

PhiUiithus, JHl. 

Phileurus, 8» 

Phloltriims 01ca^.9.'i6. 

Phididotus, 843. 

Phosiihoric light in insects, 84t>. ^2.7, 
Phrygnntdr. the, l.H. Fifth circle 
o( Meuroptcra, 313. 314 
Phryganine, sub.4amlly, 314. The 
largest species U Pliryganea, 316. 
Phryneid«, pulmonary Arachnidss, 
384. 

Phrynus, 384. 

Phtniromyae, the, 37ft 
Phyllis, 8.1. • 

Pbylloninq>bus paradoxus, 1 19. 

D 1> 2 



Pbyumicniat 119. 

nerln*. the, 87. Gardsn whl^e 
butterflies, 8fl. . 

Plerta, 7& 87. * 

Piinelia,S51.SS1. P. Afrlci^ S5& . 
Pimclidtt, m, 889. 

Plmellnae, the, v 

Pimple, e resierkeble Ichneumon, 
151 P. nianlfestator, 165. 

Pirates, structure of, 184. 809. < 

Pitclcou, 81. 

Pison of Kew Holland, 181. 
Planlccps, 179. 

Plant bum, Corcides, 112. 116. liT. 
Plant li<^thc,l]8. lU. 188E:\\41, &c. 
PlatyCerl;*, m ^ 
l^laxadt/Aca, 869. . ^ 

Plea; t)^*gcnu,Ma£k * 

Pluslie,109. 

Podj|ili>;u8 1V;t polius, 76. 

PoMps, iieuanculatlHl eyes of, 118. 
^rla. 110. 

Poiyarthron, 28^.* • 

Polydorus Thc£s, 7^ 

Polyergus, slaves o this ant, 17? 
Polygtypta. g^(lup of, 138. 

Polynoc, 8S. 

Polyoinatus, 68. 94. 

Polypes, atliisioiis to the, 7. 

PomoncB KInler, 847. 

'IVimpiUdap, th?. 178. 179. 

Pompilus, characteristics of, 179. 
Poiiera, the genus, 17.7. s. v ** 
Pont<iUlella.81. , 

Poroeephalus, white-bliKMt.*d,8(l 
Frif /n,’the,,Pal.einoii, .791 • 
Predatores, eolegpterous, 115. 1,98. 
949. 333. Thc^ analogies (o the 
cuhfintcroM trllies, 8.%. To the 
families of Lamellirornes, 8.54. 
To the orders of Pliloia, S57. To 
the Capneornes, 881. 

Priocera, antennm of, 3r)3. 

Priontdsp, gigantic,^ 8.^. 874. 876. 
Prlonotbeca, 870. 

Prionotiis xerratus, electric, 193. 
Prionus, the genus, 876.884. 
Proboscis, or rostrum, tubular artl- 
^culated, described, 111. 161. 
Procerus, 863. 

Pronwus, mandibles of, 180. 
Psaminolherma, 17(1 it 
Pielaphliise, the, 873. 

PiUhyrus, iiaraslte genus, 168. 
Fioclnie— the tvpfcal ^genus is Pso> 
cus— minute Insects, ;J57. 

Ptllota, receive wings in the period 
of metamorphosis, 8, 9. 11. 36. 
110. Their sub-dl visions and 
circle of, 9. 80. Analogies of, 1(1 
31, 35. Characten or the five 
orde.s of, their relations to other 
animals, ard thoir metamor- 
pboses. Part Ijl. Chan. II., 47, 
Analofiet of the Ave 


ordgas of, 40. 00. The'' 
divisions of these a 
and prey on other I nee^ , IMf 
Analogies wifti Hymenepteia. 
153. mbtheieptHia,ll)fl7Vlch 
Use coleopterous Predatores, 867. 
Ptitius, 2«1. 

Pupal of insects, references to cer- 
tain of our notices of the, 48. S3. 
91. Peculiarities and perfect 
•nape of. 76. 77. dtorieties fi 
structure of pupse, 78. 96. idl. 
Ofiierfect, Impcirfect, and cogre- 
tete, 79. ga 
Pulex, or flea, 393. 

Pupi|>arii, the, 375. 379 l 
P upiv(|ra, of Latreille, 1.53. 1515. 
Pycnogonldw, description ofthc,398. 
liycnogCliioii, 393. 

PyrsKc'ifi. aqu^, habits of, 108L 
PyrrhocorU>^i<Rirus, 180. 

0 


Quadrupeds, analogies with, 49, 50. 
64. 93..1.J6. m 840. 858..879. 


R. 

*i, S. AnaloiIiw'S with, 36^ 
lUnatra, 185. 129. 

Kaptorial larvw, 64 68. limects, 153. 
ItaHonal ty|>e, (i8. 66. 

Heduviidaf, the typical hcmiptcra, 
camivnroUK, 75. 116 190. 

Keduvii, 118. 181, 128. 185.S(;9. 
Kcditvius, I.VL 
Khyxsonotiis, 841. 

Kh>^p>lltha, 110. 

Dingworm of trees and stones, 58. 
Ringed animals, 1. See Animlosa. 
Rophites, genus of bees, 1(H. 

Kutila, the lieetle genus of, 809. 
RuuMnu, the, 810, 811. 213. 


Se'fldla, 83. 

,^gra, 209. 

!&grides of I.ir:reille, 883. 

Salius, large protothoraa of, 179. 

hatyriilsr. the Argus, 98. 94. 

Saw flies, the, 154. 

ScalC'like processes, 118: 

Sesphinotus, 9S3. 

Scarabs, t ' the andents, 816. The 
true scarab^ or Scorabmins, 886. 
899. The (seotnipmss, or drone 
scarabs, 889. 

Scantbcidse,oftbe,80B,S09. Gene- 
ral description of, 888,^^109. Mu- 
tual analogy of Uie Scarabakte 
and Cetoniidw (diagram), 837) 83a 

ScarabKinm. the, 835. 



f 


the, an^ 


niergpim»fil4. &iler. 

• 

Searite^fiifiL 
Scartet d^, oochttMal. 110. 00& 
8Giurua,070. 

SoeoopInMte, the, SI&. • 
Schiiodaciylui, of China, S48. 
scoiiad*. 177 , na 
Scopulipedn, Mriitary beoa, 103. 
With luiiij left. IfiO. 

sK8u,"i 7, iiR.‘i8a. • 

ScuteUera. ISR, 151 
Sedea, 218. 

Serlcophurufl, 181. • 

Seriviitoinu, S56. ^ 

ScriHila, 23. . 

Oariiuliilv, la Tube 
and runvolutcd, S3. 

Serpulliia, MdenW 
8esl«, the bru«h.( 

Sexif, charactoriitid ^ 
neiitcn, 171. 173. 179. 182. 264.. 
330. 341). 352, ei ptuttm, . 

Shellv uf certain incecta, 81. ^ 

Shrimp, the, Crangoii,3tfl. 
Siagonium, hortu of the, S72. 
Sigalion, 23. 

Siaara, minute, of iHiach, 139. 

Siliquaria, 2 2 j 

Silk 

Silkworm, the, A7. 77. Cocoon of 
the, 78. 

Silpha, 206, et pasifm, 

S)lphlda>, 115. 260. 

Sinodcridron, 244. 

Skipper liuiterfly, 61. 7U, 

SmcrinthiiA, 101. i 
Solen<Mthodiiiro, 118. 

Holipcdcf, 280. - 

Sulpugida*, tracheal Arachnkli^SSOo. 
Spalagia, 181. 

S^nlsh flie», of, ;120— >3211. 

.Spercheus, 240. 

Sphaeridium, 248, 249. S»acara> 
tueoidea, 240. 

SphierocoKis, a repreaentationofthe 
Cocci»elli««\ lia 
Sphvrodcrua, ^ 

»heceh, a winged group, 177. Nena 
and eggs of, 156. • ^ 

Sphtcidv, the. 180. 

Sphecidca, group of the, 79. 151 . 153. 

15a 175. 

S|)hccodea, 162. 

Sphea. ia roaiuopolitan, 181. 
Sphingidea, or hawk-root^, <X).'77. 

in. 99. Great divlaioni of, 100. 
Sphinx, genua characterlaed, 80. 
^hlnx Atropoa, 77,78. 101. 
Sphinxea, rampant caterpillara of 
the, 08. 

Snide^ of, 08. 380, et $eq. Number 
of legs of, 2. 13. 

SpInccT caterpillar of Biaiil, Q1 
The fpmea poiaonoua, 64. 



8plnodclcadea,M7. ISMST. Olilir 
maoeta, thuaammlafniL 
0^dylle,885. 

Squilla,S91. § 
j^.beet)ea, fi&SO?. 941. 

S^hy Uni, the proper, 971. ^ ^ 

sSphyllni^ or rmr^MilleH 

2&.2Sam 

Stenidw, beetles, 979. 

- Steniapaia. 93. 

* Stings of Inicets, some of the nolioM 

of the, 411 155. 178. 

^^tomanpda, or sca-manllsoa, 391. 

* Slr^ldrora, dlatoii|d aRC^ibm ol^ 

Stroiiindua, 261 I 

Stylopa, lArAitg, \(& 369.^ 

Surtoriaf prt>re»f,7l!m. - 
Suctorial type, the,JiL69» iSt. 
Swallow-talMliutin^ 

j 88. ^ • 

I Syllls,25.* ^ V 
>*Symbi|j».# isn^tlMiiiedy 339. 

Syii 

51 ... 

Systr^La, antenns of, 614. * 

5 

• T. 

Tachyniiia!!| the, 1278? 

Taghvtdj the genua, 181. 

'rw» .>11 Wihe, 63. 

'j£iioldra of Cuvier, 7. S7;^S8. * 
jhpe-wonna, represent the dtaaa 
^ Vermes, 7. £7. Said to be a com- 
ixmiid animal. 98. _ 

Tanintula apider, fl84# 

TefflusSiO. , , ^ 

'I'clephorui, universal. 384. 
Tcnthredlnes. the, 154 
Teiithredo, of Unnieus, 159* 
Tcrebellldm. 2:1. 

Termlttnc.iioclal hablti oftbei341. 

'I'liclr economy, 342. 343. 
Terricoles, belong to Annelldes me* 
aotfraDChir. 23. ^ 

Tdtacca 4. 16. 27. 36* 30. 
Tetratoina, 267. 

Thaiiia2pnia,V»atawinenldi^. 
Thalero|>hagB, of MacLeay,g7. 
Thalorophagopt group, the, 
TbanaaSnua, on felled trea gi. 
ThevU, 95. T. jurbua, 96. T. lon< 
ginus, 96. 

Tbelyphonus, 384 
Thrlpa, the genus, IIL 
jam, 114 DeUlla of UitM! mi 
nute Insects, 145, rt seg. V 
Thynnidse, atructurnof the, 17a 
Tbynnua, and itajmieri^ 17o, 
Thyreocorla allptmideki 119. 
Tbysanura, 63. 313. 
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ThyMnuriftynn tyw, in catcrpil- 
Inn, 05, fif), 7S. Ud. 
Tiger beetle*, etpaaim. 

Tiger niothi, ](Xi. • 

Tlllui, form of, 333L 
Tineide, lOH. 

Tingt, family of the, ]£1. 
Ti|>hla,»M.* ' 

Titanu* gigaH^ S83. 

Tbnilctii, Z76. 

Tortoise beetles, 11(1 140. 202. 
Tortriccs,<)H. 108. 

Tortririds, 107. - 

Trachynotes, 270, 

Tricbiuf grouirofVetle8,dUl. 
TrlchiudfascUtus, 2JD. ^ 

Trlchopftlra, order of, iiO. 35t. 
TrigpnaJBfi!). , • • 

Trigonal !i, 

....... 2 

>arc4rciiu<, 181. 

el^ogidv, 'the. 211^ / division of 
terreiitri.il ii^ral/, Uni* 

« veraal dlHtributiu/uf, 2.Ki. Vi6. 
Trognaita, 27^» * %. 

Trox liindui, 234. 

TubiciP.iella, 32. 

IHibieoles, 20. 22, 23. 

*rithir..v «'i 


V, 


Vaneasa lo, 110, 

Vella 117 125. 

Vellelun, serrated antcnnie of, 27 m 
V enWs, the class, 7. 0. ilO. ’rh«, 
genuine annulose, 8. Naked, lt> 
27. White blooiiiHl, 2ii. Hody 
cylindriealc fireseiiting no scin. 
blanceofadi.se, 27. r'llaria the 
moat simple, and Tsnia the most 
complicated, 28. The family I'se* 
niofaca typical dff the Vermes, 
S8. • Analogy of Vennes to the 
hummlng-birda, 34. Simplicity 
of formation in. 

Vermetus, 22. 

Vermiform type, fil. 05. fi9. 72. 
vcrrucivorua Decticui, 340. . 
Vertehrata, 1. Analogies of, 9. 12. 
34.05.279. 



na, 183. 

Vespidip, social, ^80. The group 
described, 182. llie Solitary Vea- 
pWtt« 182. Aberrant, 184. 


W. 

Wisp beetles, 210. ^ i 

• Wa*|)s.of,7b. I.*)!. 177. 182—185. 

t Water beetles, 115. 1*^. 24S. * 

Water cicadas, 129, 130. 

•Water 6en, the, 37. _ 

Wax, prtMluction of, 160. 325^ 

* WelMi,.lnBectB'.-78. 102. 380. 

Wing cues of insects, 197. See 
•Elvtral 

W'offi^jiouse, tj||p62, 68. .3‘J2. 
Worms, character of, 3. 

• The reil^ooded, or Annelides, 
« ► .5. 6. 20 The intestinal Trcnioi- 
I ^ lien, F^ntozoa, &c., 7. 69. l-irth- 
• ' worms represent the Annelides ; 
tafU'. worms the cl.iss Vermes ; 
I harna(-W>H the ( irrhipedcR, 7. The 

I Lunihririis, 21. Vermes, oraii- 

V iiuloscwiinnb,2ii, 27. Ulow-worm* 

f' ' 

X. 

Xanthice, moths, 109. 

Xenus, the genus, '1.52. 

Xya, a burrowing insect, S4S. 
Xyliiia, 110. 

Xvlni'opa, genus, 167 X. Litipes, 
’lb-. X. teredo. 129. 

Xyld^ihagi, 276. 

Xylotru)ics, 210. 


Zethus, long slender petiole of, 182. 
Zoc, 

*• » 0 olrvr»cal Researches” by Mr. 
^rhompson, .‘19. 

2|/ganida*, ike clear-winged, of 
Brazil, 92. 102. 


THE END. 
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